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±9 0° ***>A*fAfc:TA»S*u Etifr»**J:E« 

[»*«2] JBlo**HtJB*f*»*tt«r*U. S§2 

[i«*«3i mi 3^ 3ta-&ttffi^w 

l E«oBlft«^*^o 



3t^*-7-o*«»c»ttb*LfcElfilflt. {i^il^tt^n^ 

-r ss»*3g 7 E«fc*>aHfc*^*^ 0 

SBRHfttt. P«3)t3lt"C*>5rt«:».»ii--BIII*qii 
E«<0iBffc***^-. 

^^tiTv^<6 r t &w&ti-z>m*m i E«oiBffcs* 
w t *&mt-rz>m&m 1 E«<ojBift***^ 0 

*AI*ffifc**«i^*»b-CE»*ix, ^ft<it>JBW 
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JbESBWatS^SS LfcfiRWftSrJbEfflftaSltfc* n ^7 
flHW##^i, 

o ^7 A^<p^ 1 <D&m&xf/xt±m 2 <Dmm^m,R$: 

PP^-rs wilcit), S£|g 1 2 <Dlgi*© 5 

±E«3taftte*n ^7 J: 0HfcaJK«Jlc 
ft*oi3t#tIt«ft*<«l«eWl LtfSt5SW 

^^gS^tcAM^^-S^-featfcStJtSLfc^-y ^ nilHfc 
JbER»SffiW3teXWa^«:»T-tEffl3tea«tt*n ^ 

-tE^S7ta«14*ci^9A3t^^^f4, -fc.ER8933fciS*» 

OSit»Lr3 0" a±9 0° 5fciS<DAtt£iMTAt} 
Six. @^*£JbEm#£P"5m£{-J: VfflWZti^ 
o, AM$ttfcfiP.W3t«P<l3tJ5£^ Stf!3fc/5; 
#«:±EKWa£IH3te*W*^KfattTleI*r£** £ £ 
fete. ^RW^K3t^5tl^-^*5VNT{firt§^Si$ixT 
HAMi" 5fi89l3t0>?*>. — lsISOA*f (Cis^T [3 iff $ 

* o> 4 *j3i® $ * 5 r t * b T i> m&^giW* 

yt^%*^<ommt/t<oxmjjfab—mvx^zzb%:¥T 

[it*«i8] mwit&zkti, mm%(or>^(o, myt 
mR&*v?7J*yt^m.*(omift%}mi)im±bt!:z>i%?tt 

%9 0° Hte^-fr-S^B^^IftSr^L-CO^r ir^r^F 
Sfci-f 31fr*gi l 6 EttWSB&^^ft, 

1 9 1 BRW3t^5Rtt, JSWtt© 5 «3t 

ko^-c\ a^M{cSias-yr-5ii3ta^s* 



[W*3S2iJ AWffiiJ^s'T'y ^^DXAIi^ fiSW 
ft WfllftiltRtt* n ^7 A3t#* t *5 It * rtgBSM^t 
*SA«-T*3tRiRJiis*S»tf btufcfg 3 coft^B^* LT 

[91*92 2] S*t3te*5RHu SWSSIHJtSW*^- 
a $*5«3taiR*ta:«:*-f 5 n £ f 

2 e5ffi«»a»f***'ttSr3S'-rs r i ^wit sis* 

2 6 ] iKfitfTH-tt, EiSlSIBI^&t:: J: 9 Eft 

©j^i$ixTv^r b&m®.b-rz>n-#:m2 smm^wns. 

11**51 28] mi (omrnt, mc%mitmti&ttft 
izx vmi&ztix^z^ b&w&b-tzn&mi 6mm 



a^*n^7A3t^3f?^Ftcfig^$ir^)3tj||0D?»lbrov^ 

mtt-^ii*^2 9 etopft^Kt. 

3 1 ] «3ta«tt* b A3t^3f?^^At4 
1 6f5tOiM^i. 

[ 3 2 ) <13tatRti* n ?7 M.%t£m*^\M 
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mmm 1 6 tHftostt&*%&B. 

epsi-r -5 r. <t ic * 9 , ^ i 2 <dw&<o 0 

JRtt* n ? =7 ^%^m=f-Wlb^fSL k , 

Si§$*t5l!89!fta s Aa*£*t, :© 

mm*\zfavxm%ii£*t^ Sig^-^-sr 

Ml** 3 7] tt>B8M3t**>&*SiaK:AJ** 
*t,£>S&l l <D3t^E*^AWUfcBS 

ftaltRtt* n ?y ^3t**^F©RHW3tA**ffi»C3t^«jK. 



gt 3 6 mm<nw&&7f;m*o 

[M*3U0| SB 1 EfeK. Jtfi-S-ttK^ 

^#mt-rsii*:«3 6 IE«<DBi^|5^:^« 

K J: 9«^$^TVN^r £ &¥fmkirZ>m?km3 6mm 

mk-ti>m^m4 a mm^mmm^m^. 

■f-6B8W3tli. 3 0° «±WAM:fc£*LT$Efil3fcjIJK. 
353 eEgiroiiifc***^. 

ii*«3 6 mm^mikm^m^. 

7t * 5 A W $ ix 5 S« 35 B <0 fe^ *f t Tffi ^ T U5 *f $ 4x 




m i^x^m-r^i^M^mytmrnm^ t . 

±fzmmm&myt^mm^zmm^x, z<Dmi®m&m 
yt^mm^^Aft£tiz&&mztt!t^tz.*/ ? nit 

&«;L-cv^ r i ^^m^r-r 6 If 5 OEIOMtC 
[ft *m 5 3] mi ©«««JB*rW*tt*r* U m 
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0 lE^^lM^^^^^c 

[»*^ 5 7] mi ±^3t«{ktt«f B «-^ 
luJ:t)*«SJxTV^5ri:S:«F»i:t§«l*«5 0E« 

5 9E*fe£>Bl»S^3£eo 

^7^^^*S^HlK3t^AM^tt5r k&&mk-t% 
A^HT^^^y Kft^\ 3 0° WJb^^oTV^^(h 

[ii*^6 3] (ijta^tt^n^^^jt^-T-tcte^ 

5 r t *W&k1rZ>m 5 0EttO]iitt«»tt*. 
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mm. 

[0 0 0 1 ] 
[0 0 0 2 ] 

[0 0 0 3] [1] ^O^n^7Ai77-^^^f-W 
MS 

^77^ ^^i«^^^»^B B 0 ^^ («T. TH-PD 
LCj £V^3) £/^fc^MMO^^*£^"^ 
<5 0 ?^^o N ##fffljC<!: LTIi, "Alignment-controlled 
holographic polymer dispersed liquid cristal(H — 
PDL C)for reflective display devices" (part of 
the IS&T/SPIE Conference on Liquid Crystal Materia 
Is, devices, and Applications VI ( january 1998) ) 

[0 0 0 4] :^D^7 7O^^« 0 W 
HI 1 4fd^rr J: o fc, ir/i^^ ryXtfS 5 /niM 
2 0m migT^n^cge^it 101, 101 
^$^-#0^161 0 2, 1 0 2^1, rttb 
ffi^SK 1 0 2, 1 0 2 WlcffifiSB 103 £r£tA LTi 
^^ixTV^^o ?&b b SM 0 3 <Dffi.§*jfr^- 10 4a, 10 
4bll, 5SfS«1 0 2, 1 0 2K¥ s »l£ElRl£*LTV> 
rcOffoFegR 1 0 3 fciSV^TWu JUBtfjidjg^ 
^1105 AtMKM 1 0 6 $ *Lfc«H£tfS?|j?fifc S 

[0 0 0 5] iK#^« 105 Xi;«f B S 106 Offi/l^l 
itl*. MSl 0 3 *fC2#fij&*b<aft3R*A*t£Hi\ 

o 3 fc^-m, ^^iW^wsp^^ov^r. 3tfi^>iir^ 

W«B s Bgl0 6i:/i5 o SWI©*o^7Ali:fcVN 

tTy^B:^ 0. 15MmM0. 2 5/imi«^45, 
[0 0 0 6] ^LT. :^n^770^K^f 
tt*/<*/W£*51^Ttt, 10 1, 10 1 P€ (cm 

JE^rRl^D-r^fc^^SaSl 0 7 2*^ 7>f^f 10 8M 
LTSSttSavO^S. Hl4lc»t,t5^ ^-f^l 
0 8 a*BBS£jixS0Jffl;« 10 1, l 0 l ffllzmEE&tp *5j 



£*XftVvtfcjg-Ctt % ?K&#^ 104a, 104b (CISS 
&frfi*frh-f, ±X 104a, 10 4b IS, 

WSS1 0 2, 1 0 2lC¥ff(CElS]tT^§ e CKPt 

# , 105 (Dmtffm t m&m 1 o e (om$tm t 

^^s^^t^^ B p^^^^iii-r5o 

[0 0 0 7] ^IT, @15 fc^-f J: 5 (d x l 

0 8 ^EB^^ix, mwmtfe ioi, ioi (cmm^si" 5 ! 

£ titzVtmXIL mgh&'f- 104a, 104b ^ 
d^9, $| 0 IlO6^4t5$ B WlO4all, 
PS^Ifil 0 2«d*fLTSS:^IE(S]-r5 0 Lj&»U 
i 1 Il0 5«St^S B l^l0 4b^ iS^i:^ 
«Ef^ffltcJ:5E«I*lfil«rSE*.-r> Mfii0 2i:¥ 
frttttJ«S:«o 0 Lfc^oT. JS^JI 10 5 tm&m 

1 o e t pmxmtfrm(Dm^^± am* 10903 

^CO-J^ylf (Bragg) *#SriS^-rjSS<Oiff«(0»fi 
[0 0 0 8] a JuaigUSK: <fc 9 s ^E-ix-ett*. tit, #0 

[0 0 0 9] [2D Koy^-^Kv'-^yyt^ 

13. m 1 6(c^i-J: ^{c, ^n^Ai/^-^j'fi: 
IT, [Hi 4St;ai 5{c£t>Jhi£L£:J:9# Th-P 
DLCJ ^A-£JBV^T«J*£;tx£ 0 
[0 0 10] r^ili^^^Stw^oV^T^ 7>^5tlR 

1 1 1 £*>mm$titimwyt\*. ftMmmi»vt<omjE, 
1 2(caM-T5o 1 2 

i*. ^1 77^7>f l/>Xl 13, |2 77^/7^ U> 
Xl 14. «IfttKS<^3££. Pfi*. ■£t~n^ S4m 

tBS:*i-<5P-S«3t*K«Sl 1 5 £W LTfltj&SixT 

[0011] KW3t*» l i 2**bWaSixfcflRW* 

J3\ TH-PDLCJ ^7-^-f^f-l 1 6(CM^C0A 
Mft^^lTAItt^o BBM*#»1 1 2£iii§L/c7 , £ 

[0012] fH-PDLCj 1 1 

6 1C*^T. fu^Lfcct 3(C % R , G m 
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[0013] TH-PDLCJ iJ7-^7fl0^ 
£*X, l/2$Ml 1 8^ilt, l«t-A77' 

y^iH (gJiTx pbs^v^) tcA*r-r^ 0 - i/ 

2 1 1 8 12. PBS119 Of§®f*RMJgl 12 0 

KWrtterm%%*sm%%^%k-fz> 0 pbsii9 

S2Pfl3t^W*^ 12 1lt agffeft^* 117 L 

[0014] RMm^m%^mm^- 1 2 1 icam ufcn 

tt-C«3lfe«««rJBW*lx-CK»*ix. Wtf. PBSll 
9(DfStfts*tJgi2 0icA»t5o ::t% BtV^S 
1*1*1 2 0*c#-r5P«*^o*36saiB"rSwi:^J: 

¥112 2 tc£K>, X* V-Zo- 1 2 3±lZ&&£tl, R 
[0015] r TH-PDLCJ 

1 1 6 fcRttfflffilBttMPMW-i 2 1 £13. Pitti 

«p$*ls 0 i-**>*>. swajsrajtaew*^! 2 i#, 

TH-PDLCj 5/fll St^BLM-t Z>&% 

fc:tt>K *7-lB**:««i-5r i3fl«-C#* Q Th-P 

4>*< £ <>. t4b*>, 1/60 

R (*-fe) , G m&) , B 

[0016] 

[0 0 17] [1] ^(D^a^^A^^— 

(1) ®tt&mt*+&\tt&v%z&&ftmtm^h 

[0018] JEJFr^W^Ofls:«* n ^7 A^S-fr, Q 
SO. 0 5, *n^7AO¥W?l. 52 x fil 



5/zni^*n^7^"C\ ^(D\^1ft%)m<D¥m±%% (Full 
Width Half Maximum (£*T. FWHMM^^o ) ) f 

1 5 nmStf 

[0019] #J;ifcf. B17 td^fct 5 ^ JEWESS 
g? 0 . 05, f J 15/im, ISttiLTt^AMA 3 0°. 

9^<OH»fa*^W^iSftft19Ftt*c:*5t^rH: % H 1 8 K 
^-TJ:5tC. BtffM^FWHMIl |)15nmifto 

[0 0 2 0] r<&fc». MSfW/n-K^7> 

SifiUfdSfcSo 9&%mt\,X\^ 4 2 0 nm 

M4 3 5 nm, 4 3 5 nmM4 5 0 nm x 4 5 0 n 
m7!;l4 6 5 nm^^ft^timifTlftmcDFWHMk LT 

[0021] (2) pbs myttikt~—j*x7 F 'y 

TPBSa^c ) «: IB ^ 5 
[0 0 2 2] tZ*>*K wOPB SMI*. &>T<D£of£ 

[0 0 2 3] (I)PBStt, 'PK < t *>RJ*®fflM*K 
7 ^ 7 ^ ^ < ^ 5o » 

[0 0 2 4] (II)PBSIi, ffi^-m~?i>Z>fc$>, 

[oo25] an) p b s is. mmfrRxsm^zftix- 

[0 0 2 6] (IV) P B S tt % (B3t^«#ttO A»3t»* 
[0 0 2 7] /^^b\ *#tajKA«ix 3t«ci. -B^il^tt* 
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Tils ^77-^^ :y^»(ffi£R**aHte*«*^£ 
mwirz it fcco«3t#l3t «tB ZMteffi 

[0 0 2 8] [2] SilM^n ?y ^10=7 — 7s4 y=f- 
AfclJ£«LTJ£< s 0fl*-li. FWHMT 1 5 0 n m 

[0029] CTxtf. m 1 9 icTjk-f x o tc N mtfrm^m 

mo. 0 5 ^ Tfru ?y J±(D¥-&)ffifftmi . 52 N J?£ 
5. 5 Mm. KfflL*OA-t*A 5 5° % ^£3t^#*iiJ:ft 
18 0°, ^^^^5 3 2 nmCO^igS^^^^ ACDIhI 

«»#©?^ttJHfc#ttfc#v x TB\ H3 2 0 fc^-T J: 5 
IHSf^J^OFWHMri. »17 0nmlCR^^ 

[0 0 3 0] J±tC&\^X®Vt%hmcDFW 

«tlHl»ffti:<o*Sr**<i-*tliJ:v\ 

[0031] -^rr% ±&<Dnmizm&xm 

[0 0 3 2] 

5m 1 ^®^£Jg2<DMJ££: ^t^^^TfcoT-J 



#132 0 0 2-2 2 1 7 1 0 (P 2 0 0 2-2 2 1 7 1 0A) 




Xdf 2 ^ClS^fp^It 5 : i ia ^1 1 ^ 
«XWJR 2 0QMiSS<7> 5 < t 

W*c:EJff*n5KW^AWSttrofig^^^*n5 
Wa^Kbt^W*^. A*4ft5MflHWr*lll 

[0033] tit, r.^)iii^^^(c^VNr^> 41 

MoA4*AKTA*tS*U liI»ra*S:*#Hi"5r^a^J: 
tt. S«^»«rK**affilB**||*^»cfii^-CEI»f* 
ra£jkTSAA*i-3J!8K5tetf> 5 — fHjg<DA£H-:fc^ 
^jsptfS 1 0%J^TTfc5^i:^J: 9 r Offi3t/&#tf> 7 0 

[0 0 3 4] £fc. ^SWlcfilSIft*^*^^ _bi$ 
£D®»*^Sl^t-*5V>r > RWaffiBBftSHBSm^ft;*. 

sajtja^sraiaaffiiBjfiSP*^^^^ 

xhz> 0 

[0 0 3 5] * it, *«Wfc«*Bffc*^3S«ra:, -L 

[ 0 0 3 6] 

[0037] c i ] st^asr 0 1^;^pm^*ffiv^fcsw 
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[0 0 3 8] (1) m%m$i s &.*m? : 7l*lJ : 7-*4 y 
[0039] r oSiSS^ffi^a^tt^D^^^*^ — 

[0040] *-*\ Ttm^^e^-rmj^^^ (KT, 

/i:m^^f:PDLCi^ tixfixfcaB«i2 
4t^^y^«fto«*W*W:, if*0 3 0%gf 

<bt^ r COP D L C (DMW- (J^Tx -fe/V^f^^ 

[0 04 1] r(7)PDLC/^;Wcf^l^i5f 
§3t5^PDLC^;W:ML, r tl bO^C J: £ 

[0 0 4 2] tr^-e. J: 5 tdL-GR5g$*Lrt:P 

T% -^Ottte, fc£;ifcfl. 5 £&£;ftTV^o — *\ 
P D L C^*/U<D« B B B fii« 7 T?tt, y * m^^- 

PDLC/^«SAItI9(:A 

So 

[0 0 4 3] ^LT, rO^ 0 B 0 ^^7(D^^S^n 
lo«:*^««6iOJB*f*np^K/r*LV^tt«. 

[0 0 4 4] -Jftfcl. ^^^2/^»ft<D#3tj»JB»f*n 



lofc*#*lftJB*r*nletO*A nli, 0. 17!;10. 
t>, *OP«3fcj*#H:. *^««6 « B W7 to 

fflitatRtt^n^^AJt^Sl^F- (H-PDLC/^) 

[0 0 4 5] II 2 tC^i-J: 5 :iDH-PDL 

1 O^Lt, magi 1 **«*HTV^ C ^ 1 

2, 2fCjf^^fl;iESrRlprL. H-PDLC/^;^rt 

r $ * v n j: p ©j 5 r. i: rT « t * s . 

[0 04 6] ±j&(D X 5 tef^mic X t) . AMfiBWft 5 O 

«J9«^5»ffd«RTIBt*5. :<OH-PDLC^ 
H3 f^-f«t 5 M> ^^#fe]#T/8H-PD L C 1 2 
R. »fe3tl§)#rfflH- PD L C 1 2 G. WfiftlHlSfJBH 
-PDLC1 2 B t ITML, il^t^ri: fc J: 

[0 0 4 7] (2) fi3tl«tt*n^7A^7^>f^ 

i»O3 0%I*in e ^fc, :(0PD 

[0 0 4 8] ^{C. r<OPDLC^^^#«SrSE« 

i)t5^PDLC/^;WcMl, rttfeOT*^ <tS 
TtO^gl (A) ^r%^^ii:5o wOt#. ^F^mo^S 

« % ^CD^^/l/^r — J: ^ . PDLCt^y^y-7^ 
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[0049] <^r.^>r% M&<D£ o icLxmikZtitiP 
8 ^o^^hs^^ 6 t <DmsimAVffi*mi& 3 

AW® 9 tcAt^i"5lf^^ 5 lcov^t#x.tS^> P<S 

[0 0 5 0] ^LT, r©«ft«*jE7©**ilftfflSf*n 

tf. Mr«#0. 0 i*M^*>SttH6i:t-tttf, At* 
P«*rii^K:#-rsa»r*©»Pltt«/hS<. B0r»* 

[0 0 5 1 ] -j&tc, ^^^^^^ B B B ^^*^Jff^n 
loi:*#3blft»*r*nleiO*AnB:. 0. 1M0. 

«3t»»y±*f ^^A*^*^- (H-PDLC/^) 

[0 0 5 2] H] 5 f^-T£ 5 tC N r<7)H-PDL 

C/^/i'OiP^Si 2 , 2 K^SJEESr^DL^^^Otb 

1 0 SiR 1 1 j8 s «Se£*UTVn5 0 ^ ^ 1 

o^i^nr^ia^ Mti2, 2p^(ci^ mm 

1 1 ld£*«JEEasfflJD$*b*o wOJ:5ia-CS5flli 
2, 2(caS**JE4rPP"BIt. H-PDLC^;V^ 
»oW»Jc:*i|t*sjDto<bi:. 

[0 0 5 3] ±i£(D X 0 fciSSK. J: 9 > AWfig W3t 5 <£> 

5O^f^Offi3tJ*^^lHlWL*V^ffi<75 2OC0^^ 
«J9S^2>»fP^"5TlB^*S 0 :OH-PDLC^ 
Sr. *MMH-PDLC, ^fe^{Hiiff^H-PD 
LC, #fe^fe[El5r^H-PDLC^ LtKt, fM $ 



[0 0 5 4] (3) AltWy/y^^VyXACoV^ 
T 

fiffir«Sr 1 0 0 nmJ^T£ 1X^7-^^ y^m^t 
ZtzLtbia*. -OK:ft£:. 0J*.ri. 8 0° £AJb£^5£ 

5WSS^I^feiil^tt3 0 o »±9 0° 
[0 0 5 5] r^J:5(^>Kft^*#<L 

[0 0 5 6] r^ms. AWW^^yy^yXA 

Sr. ^o^7^«w3t^W^«#»^S^:-CEK-rsri: 

A«»yXy y^yyxA 1 31*. ^g^tt^ 

^{-^^nfc#^^lEl^H-PDLC^^7Ul 2 
R. Sfe*lHltffffiH-PDLC^;H 2G. WfiftlEl 
jFr^H-PDLC^^/Ul 2 B<£fiS|!!3te5 j&SA*t£*L5 

[0 0 5 7] r (DXMMX ^ y 1 3 tt, 

V^£ 0 r©AW3t^® 1 4 £ 19 A*f L*:IH9I#5W\ JS 

^;H2R(cAWt^o :0AM«*^!J^!1X 
A 1 3 C5AW*¥B 1 4 ©«f « 0 S: 5 5° 
#fe3tIiISf^H-PDLC^^/H 2R(7)*a^7ixl 
klt>. WW* 5 14. ^^A*ffttAttt5I<i:^ 

as. :hfi> «i:Ait<iii*y^y>^yxAi3ii 

^OI±iM^I^0 o <tftoTV>3fctfK ^n^^^jSEft: 
fWHift^y KArtu 5 5° kteZ> 0 
[0 0 5 8] KA* s aKft£*b*£. JS#r 

$fpg0. 0 5. 7fro^ACD¥*9Jffi#T^l . 52. 
5. 5 ££ m. g£it$^5 3 2 nm(7)gll*^^7 

[0 0 5 9] Lfc^oT. «-fe«ffiH-PDLC/N a 
^/W2R, 12G, 1 2 BCMLT, -frxi # =7 7 

-e^^> 0 r0SIJ60?gffi^T^^?ttTV^-5H-PDL 
COffi^il. Hi tc^LfcJ: p^fc^Tfc^^b. AM 

[0 0 6 0] (4) KI*fflffilB**»l*-^Sr«i^fc.Blfc 
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[0061] mmyt^ i 6 b ^iiig L^e^te. ^ 

fC. f fe^^^ltt^tfe^^ ^ 7 ^ ^ 7 - 1 

^ ^ u^r * ^— i 7 Rtcig-r^o rixb=&^-f^u 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To do miniaturization and save weight of 
configuration by enhancing the light utilizing efficiency, subjecting a polarization- 
selective hologram optical element to serve also as a polarization beam splitter, 
while achieving good color reproducibility caused by the sufficient narrowness of a 
diffractive wavelength bandwidth in the polarization-selective hologram optical 
element. 

SOLUTION: A polarization-selective hologram color switch 12 is configured by 
using a transmissive polarization-selective hologram optical element. Polarization 
detection is achieved by allowing the polarized light diffracted by the hologram 
color switch 12 to be incident on a reflective spatial optical modulator 19 as 
illumination light, and allowing the modulated light from the optical modulator 19 to 
be incident on the hologram color switch 12. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has two or more diffraction-efficiency adjustable hologram layers from which the wavelength dependency of diffraction 
efficiency differs mutually. It is what has the 1st field which can take the condition that the refractive-index anisotropics by which the 
laminating was carried out one by one in the direction in which a these diffraction-efficiency adjustable hologram layer meets between 
the substrate of a pair and the substrate of these pairs at the principal plane section of this substrate differ mutually, and the 2nd field. 
By carrying out the seal of approval of the electric field to the 1st field and/or 2nd field of each diffraction-efficiency adjustable 
hologram layer of the polarization selectivity hologram optical element of the transparency mold with which incidence of the illumination 
light is carried out through one substrate, and the above-mentioned polarization selectivity hologram optical element This electric-field 
seal-of-approval means to change one [ at least ] refractive-index anisotropy among this 1st field and the 2nd field. The polarization 
selectivity hologram optical element driving means which controls the above-mentioned electric-field impression means, and changes 
the diffracted- wave length band in the above-mentioned polarization selectivity hologram optical element. The reflective mold space 
light modulation element which modulates the polarization condition of each colored light that incidence of the illumination light 
diffracted by the sequential selection target by the above-mentioned polarization selectivity hologram optical element is carried out, 
and it is contained in this illumination light, synchronizing with selection of this colored light, Process the picture signal inputted and the 
above-mentioned reflective mold space light modulation element is driven based on this processing result. It has the reflective mold 
space light modulation element driving means to which the monochrome image display corresponding to each colored light by which 
incidence is carried out to this reflective mold space light modulation element is made to carry out. The above-mentioned polarization 
selectivity hologram optical element Incidence of the above-mentioned illumination light being carried out to the normal on the front 
face of a substrate where incidence of this illumination light is carried out in 30~degree or more less than 90-degree incident angle, and 
controlling diffraction efficiency by the above-mentioned electric-field seal-of-approval means While making the above-mentioned 
reflective mold space light modulation element turn and diffract P polarization component or S polarization component of the 
illumination light by which incidence was carried out The inside of the illumination light which a phase modulation is carried out and 
carries out re-incidence in this reflective mold space light modulation element. The image display component characterized by making 
70% or more of this polarization component penetrate as they are when the diffraction efficiency over the polarization component which 
intersects perpendicularly with the polarization component made to diffract in the first incidence is 10% or less. 

[Claim 2] It is the image display component according to claim 1 which the 1st field has refractive-index isotropy and is characterized 
by the 2nd field having a refractive-index anisotropy. 

[Claim 3] It is the image display component according to claim 1 characterized by for the 1st field mainly being constituted by 
photopolymerization nature polymeric materials or thermal polymerization nature polymeric materials, and mainly constituting the 2nd 
field with the liquid crystal ingredient. 

[Claim 4] A liquid crystal ingredient is an image display component according to claim 3 characterized by carrying out orientation 
control by the orientation regulation means. 

[Claim 5] The image display component according to claim 1 to which the 1st field and the 2nd field are characterized by having a 
refractive-index anisotropy. 

[Claim 6] It is the image display component according to claim 1 characterized by for the 1st field mainly being constituted by the 
photoresist liquid crystal ingredient, and mainly constituting the 2nd field with the non-polymerization nature liquid crystal ingredient. 
[Claim 7] A liquid crystal ingredient is an image display component according to claim 6 characterized by carrying out orientation 
control by the orientation regulation means. 

[Claim 8] An orientation control means is the orientation film prepared in the substrate of a polarization selectivity hologram optical 
element, the electric field by which a seal of approval is carried out to a polarization selectivity hologram optical element, a field, either 
of the beams of light irradiated by the polarization selectivity hologram optical element, or an image display component according to 
claim 7 characterized by being such combination. 

[Claim 9] The illumination light which carries out incidence to a polarization selectivity hologram optical element is an image display 
component according to claim 1 characterized by being P polarization light. 

[Claim 10] The image display component according to claim 1 which has the band pass filter which attenuates the light of some 
wavelength bands of the illumination light which carries out incidence to a polarization selectivity hologram optical element, and is 
characterized by carrying out incidence of the illumination light which passed through the above-mentioned band pass filter to the 
above-mentioned polarization selectivity hologram optical element. 

[Claim 11] The diffracted light in a polarization selectivity hologram optical element is an image display component according to claim 1 
characterized by for the illumination light of this polarization selectivity hologram optical element inclining, and outgoing radiation being 
carried out to the normal on the front face of a substrate by which incidence is carried out. 

[Claim 12] A polarization selectivity hologram optical element and a reflective mold space light modulation element are an image display 
component according to claim 1 characterized by being stuck optically and constituted in one. 

[Claim 13] The image display component according to claim 1 characterized by forming the air space between a polarization selectivity 
hologram optical element and a reflective mold space light modulation element. 

[Claim 14] The image display component according to claim 1 characterized by having the incidence side coupling prism which has the 
1st optical surface where it sticks to the illumination-light plane of incidence of a polarization selectivity hologram optical element 
optically, and is arranged in it, and incidence of the illumination light is carried out to a **** perpendicular at least, and the 2nd optical 
surface where outgoing radiation of the reflected light from a reflective mold space light modulation element is carried out to a **** 
perpendicular. 

[Claim 15] An incidence side is an image display component according to claim 14 characterized by having the 3rd optical surface in 
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which the light absorption layer the internal reflection in the polarization selectivity hologram optical element of the illumination light 
carries out [ the layer ] incidence was prepared. 

[Claim 16] It has two or more diffraction- efficiency adjustable hologram layers in which the wavelength dependency of diffraction 
efficiency differs from the source of the illumination light which emits the illumination light mutually. It is what has the 1st field which 
can take the condition that the refractive-index anisotropics by which the laminating was carried out one by one in the direction in 
which a these diffraction-efficiency adjustable hologram layer meets between the substrate of a pair and the substrate of these pairs 
at the principal plane section of this substrate differ mutually, and the 2nd field. The polarization selectivity hologram optical element of 
the transparency mold with which incidence of the illumination light from the above-mentioned source of the illumination light is carried 
out through one substrate. By carrying out the seal of approval of the electric field to the illumination-light study system which leads 
the illumination light which the above-mentioned source of the illumination light emitted to the above-mentioned polarization selectivity 
hologram optical element, and the 1st field and/or 2nd field of each diffraction-efficiency adjustable hologram layer of the above- 
mentioned polarization selectivity hologram optical element This electric-field seal-of-approval means to change one [ at least ] 
refractive-index anisotropy among this 1st field and the 2nd field, The polarization selectivity hologram optical element driving means 
which controls the above-mentioned electric-field impression means, and changes the diffracted- wave length band in the above- 
mentioned polarization selectivity hologram optical element, The reflective mold space light modulation element which modulates the 
polarization condition of each colored light that incidence of the illumination light diffracted by the sequential selection target by the 
above-mentioned polarization selectivity hologram optical element is carried out, and it is contained in this illumination light, 
synchronizing with selection of this colored light, Process the picture signal inputted and the above-mentioned reflective mold space 
light modulation element is driven based on this processing result. The reflective mold space light modulation element driving means to 
which the monochrome image display corresponding to each colored light by which incidence is carried out to this reflective mold space 
light modulation element is made to carry out. It has the incident light study system to which the illumination light which penetrated the 
above-mentioned polarization selectivity hologram optica! element through the above-mentioned reflective mold space light modulation 
element is projected on a screen, and carries out image formation. Incidence of the illumination light emitted from the above-mentioned 
source of the illumination light being carried out to the normal on the front face of a substrate where incidence of this illumination light 
is carried out in 30-degree or more less than 90-degree incident angle, and the above-mentioned polarization selectivity hologram 
optical element being controlled by the above-mentioned electric-field sea|-of-approval means in diffraction efficiency While making 
the above-mentioned reflective mold space light modulation element turn and diffract P polarization component or S polarization 
component of the illumination light by which incidence was carried out The inside of the illumination light which a phase modulation is 
carried out and carries out re-incidence in this reflective mold space light modulation element, The image display device characterized 
by making 70% or more of this polarization component penetrate as they are when the diffraction efficiency over the polarization 
component which intersects perpendicularly with the polarization component made to diffract in the first incidence is 10% or less. 
[Claim 17] The source of the illumination light is an image display device according to claim 16 with which it has the rectangle- like 
light-emitting part, and the direction of a shorter side of this light- emitting part is characterized by being in agreement with the 
direction of incidence of the illumination light to a polarization selectivity hologram optical element. 

[Claim 18] An illumination-light study system is an image display device according to claim 16 characterized by having a polarization 
conversion means to rotate 90 degrees of polarization bearings, about the polarization bearing component which intersects 
perpendicularly to polarization bearing where the diffraction efficiency of the polarization selectivity hologram optical element of the 
illumination light serves as max. 

[Claim 19] An illumination-light study system is an image display device according to claim 16 characterized by having the polarization 
selection means made to penetrate alternatively about the polarization bearing component from which the diffraction efficiency of the 
polarization selectivity hologram optical element of the illumination light serves as max. 

[Claim 20] The image display device according to claim 16 characterized by having the incidence side coupling prism which has the 1st 
optical surface where it sticks to the illumination-light plane of incidence of a polarization selectivity hologram optical element optically, 
and is arranged in it, and incidence of the illumination light is carried out to a **** perpendicular at least, and the 2nd optical surface 
where outgoing radiation of the reflected light from a reflective mold space light modulation element is carried out to a **** 
perpendicular. 

[Claim 21] Incidence side coupling prism is an image display device according to claim 20 characterized by having the 3rd optical 
surface in which the light absorption layer the internal reflection in the polarization selectivity hologram optical element of the 
illumination light carries out [ the layer ] incidence was prepared. 

[Claim 22] An incident light study system is an image display device according to claim 16 characterized by having a polarization 
selection means to make the illumination light of polarization bearing penetrated without becoming irregular in a reflective mold space 
light modulation element, and diffracting in a polarization selectivity hologram optical element penetrate alternatively. 
[Claim 23] A reflective mold space light modulation element is an image display device according to claim 16 with which it is formed in 
the shape of a rectangle, and the direction of a long side of this reflective mold space light modulation element is characterized by 
being in agreement with the direction of incidence of the illumination light to this reflective mold space light modulation element. 
[Claim 24] It is the image display device according to claim 16 which the 1st field has refractive-index isotropy and is characterized by 
the 2nd field having a refractive-index anisotropy. 

[Claim 25] It is the image display device according to claim 16 characterized by for the 1st field mainly being constituted by 
photopolymerization nature polymeric materials or thermal polymerization nature polymeric materials, and mainly constituting the 2nd 
field with the liquid crystal ingredient. 

[Claim 26] A liquid crystal ingredient is an image display device according to claim 25 characterized by carrying out orientation control 
by the orientation regulation means. 

[Claim 27] The image display device according to claim 16 with which the 1st field and the 2nd field are characterized by having a 
refractive-index anisotropy. 

[Claim 28] It is the image display device according to claim 16 characterized by for the 1st field mainly being constituted by the 
photoresist liquid crystal ingredient, and mainly constituting the 2nd field with the non-polymerization nature liquid crystal ingredient. 
[Claim 29j A liquid crystal ingredient is an image display device according to claim 28 characterized by carrying out orientation control 
by the orientation regulation means. 

[Claim 30] An orientation control means is the orientation film prepared in the substrate of a polarization selectivity hologram optical 
element, the electric field by which a seal of approval is carried out to a polarization selectivity hologram optical element, a field, either 
of the beams of light irradiated by the polarization selectivity hologram optical element, or an image display device according to claim 
29 characterized by being such combination. 

[Claim 31] The illumination light which carries out incidence to a polarization selectivity hologram optical element is an image display 
device according to claim 16 characterized by being P polarization light. 
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[Claim 32] The image display device according to claim 16 which has the band pass filter which attenuates the light of some wavelength 
bands of the illumination light which carries out incidence to a polarization selectivity hologram optical element, and is characterized by 
carrying out incidence of the illumination light which passed through the above-mentioned band pass filter to the above-mentioned 
polarization selectivity hologram optical element. 

[Claim 33] The diffracted light in a polarization selectivity hologram optical element is an image display device according to claim 16 
characterized by for the illumination light of this polarization selectivity hologram optical element inclining, and outgoing radiation being 
carried out to the normal on the front face of a substrate by which incidence is carried out. 

[Claim 34] A polarization selectivity hologram optical element and a reflective mold space light modulation element are an image display 
device according to claim 16 characterized by being stuck optically and constituted in one. 

[Claim 35] The image display device according to claim 16 characterized by forming the air space between a polarization selectivity 
hologram optical element and a reflective mold space light modulation element. 

[Claim 36] It has two or more diffraction-efficiency adjustable hologram layers from which the wavelength dependency of diffraction 
efficiency differs mutually. It is what has the 1st field which can take the condition that the refractive-index anisotropics by which the 
laminating was carried out one by one in the direction in which a these diffraction -efficiency adjustable hologram layer meets between 
the substrate of a pair and the substrate of these pairs at the principal plane section of this substrate differ mutually, and the 2nd field. 
By carrying out the seal of approval of the electric field to the 1st field and/or 2nd field of each diffraction- efficiency adjustable 
hologram layer of the polarization selectivity hologram optical element of the transparency mold with which incidence of the illumination 
light is carried out through one substrate, and the above-mentioned polarization selectivity hologram optical element This electric -fie Id 
sea!-of-approval means to change one [ at least] refractive-index anisotropy among this 1st field and the 2nd field, The polarization 
selectivity hologram optical element driving means which controls the above-mentioned electric-field impression means, and changes 
the diffracted- wave length band in the above-mentioned polarization selectivity hologram optical element, A sequential selection target 
diffracts by the above-mentioned polarization selectivity hologram optical element. Or the transparency mold space light modulation 
element which modulates the polarization condition of each colored light that incidence of the illumination light penetrated is carried 
out and it is contained in this illumination light, synchronizing with selection of this colored light. Process the picture signal inputted 
and the above-mentioned transparency mold space light modulation element is driven based on this processing result. It has the 
transparency mold space light modulation element driving means to which the monochrome image display corresponding to each 
colored light by which incidence is carried out to this transparency mold space light modulation element is made to carry out. A 
polarization selectivity hologram optical element The image display component characterized by turning P polarization component or S 
polarization component of the illumination light to a transparency mold space light modulation element, and making it diffract, or making 
diffraction efficiency or transparency effectiveness penetrate, being controlled by the above-mentioned electric-field impression 
means. 

[Claim 37] The image display component according to claim 36 characterized by having the incidence side coupling prism with which 
the illumination light has the 1st optical surface by which incidence is carried out, and the 2nd optical surface which serves as size 
from the include angle with which the incident angle of the illumination light which carried out incidence from this 1st optical surface 
fills total-internal-reflection conditions in a **** perpendicular, and was arranged in it in this 2nd optical surface by sticking to the 
illumination-light plane of incidence of a polarization selectivity hologram optical element optically at least. 

[Claim 38] The image display component according to claim 36 characterized by having the outgoing radiation side coupling prism which 
has the 1st optical surface to which it was stuck optically in the diffracted -light outgoing radiation side of a polarization selectivity 
hologram optical element, and the 2nd optical surface which the diffracted light by this polarization selectivity hologram optical element 
injects to an abbreviation perpendicular. 

[Claim 39] It is the image display component according to claim 36 which the 1st field has refractive-index isotropy and is 
characterized by the 2nd field having a refractive-index anisotropy. 

[Claim 40] It is the image display component according to claim 36 characterized by for the 1 st field mainly being constituted by 
photopolymerization nature polymeric materials or thermal polymerization nature polymeric materials, and mainly constituting the 2nd 
field with the liquid crystal ingredient. 

[Claim 41] A liquid crystal ingredient is an image display component according to claim 40 characterized by carrying out orientation 
control by the orientation regulation means. 

[Claim 42] The image display component according to claim 36 to which the 1st field and the 2nd field are characterized by having a 
refractive-index anisotropy. 

[Claim 43] It is the image display component according to claim 36 characterized by for the 1st field mainly being constituted by the 
photoresist liquid crystal ingredient, and mainly constituting the 2nd field with the non-polymerization nature liquid crystal ingredient. 
[Claim 44] A liquid crystal ingredient is an image display component according to claim 43 characterized by carrying out orientation 
control by the orientation regulation means. 

[Claim 45] An orientation control means is the orientation film prepared in the substrate of a polarization selectivity hologram optical 
element, the electric field by which a seal of approval is carried out to a polarization selectivity hologram optical element, a field, either 
of the beams of light irradiated by the polarization selectivity hologram optical element, or an image display component according to 
claim 44 characterized by being such combination. 

[Claim 46] The illumination light which carries out incidence to a polarization selectivity hologram optical element is an image display 
component according to claim 36 characterized by being P polarization light. 

[Claim 47] The illumination light which carries out incidence to a polarization selectivity hologram optical element is an image display 
component according to claim 36 characterized by having an incident angle 30 degrees or more, and carrying out incidence to this 
polarization selectivity hologram optical element. 

[Claim 48] The image display component according to claim 36 which has the band pass filter which attenuates the light of some 
wavelength bands of the illumination light which carries out incidence to a polarization selectivity hologram optical element, and is 
characterized by carrying out incidence of the illumination light which passed through the above-mentioned band pass filter to the 
above-mentioned polarization selectivity hologram optical element. 

[Claim 49] The diffracted light in a polarization selectivity hologram optical element is an image display component according to claim 
36 characterized by for the illumination light of this polarization selectivity hologram optical element inclining, and outgoing radiation 
being carried out to the normal on the front face of a substrate by which incidence is carried out. 

[Claim 50] It has two or more diffract! on- efficiency adjustable hologram layers in which the wavelength dependency of diffraction 
efficiency differs from the source of the illumination light which emits the illumination light mutually. It is what has the 1st field which 
can take the condition that the refractive-index anisotropics by which the laminating was carried out one by one in the direction in 
which a these diffraction-efficiency adjustable hologram layer meets between the substrate of a pair and the substrate of these pairs 
at the principal plane section of this substrate differ mutually, and the 2nd field. The polarization selectivity hologram optical element of 
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the transparency mold with which incidence of the illumination light is carried out through one substrate, By carrying out the seal of 
approval of the electric field to the illumination-light study system which leads the illumination light which the above-mentioned source 
of the illumination light emitted to the above-mentioned polarization selectivity hologram optical element, and the 1st field and/or 2nd 
field of each diffraction- efficiency adjustable hologram layer of the above-mentioned polarization selectivity hologram optical element 
This electric-field seal-of-approval means to change one [ at least] refractive-index anisotropy among this 1st field and the 2nd field. 
The polarization selectivity hologram optical element driving means which controls the above-mentioned electric-field impression 
means, and changes the diffracted-wave length band in the above-mentioned polarization selectivity hologram optical element, A 
sequential selection target diffracts by the above-mentioned polarization selectivity hologram optical element. Or the transparency 
mold space light modulation element which modulates the polarization condition of each colored light that incidence of the illumination 
light penetrated is carried out, and it is contained in this illumination light, synchronizing with selection of this colored light. Process the 
picture signal inputted and the above-mentioned transparency mold space light modulation element is driven based on this processing 
result. The transparency mold space light modulation element driving means to which the monochrome image display corresponding to 
each colored light by which incidence is carried out to this transparency mold space light modulation element is made to carry out, It 
has the incident light study system to which the illumination light which passed through the above-mentioned transparency mold space 
light modulation element is projected on a screen, and carries out image formation. A polarization selectivity hologram optical element 
Diffraction efficiency. Or the image display device characterized by turning P polarization component or S polarization component of 
the illumination light to a transparency mold space light modulation element, and making it diffract, or making transparency 
effectiveness penetrate, being controlled by the above-mentioned electric-field impression means. 

[Claim 51] The image display device according to claim 50 characterized by having the incidence side coupling prism with which the 
illumination light has the 1st optical surface by which incidence is carried out, and the 2nd optical surface which serves as size from 
the include angle with which the incident angle of the illumination light which carried out incidence from this 1st optical surface fills 
total-internal- reflection conditions in a **** perpendicular, and was arranged in it in this 2nd optical surface by sticking to the 
illumination-light plane of incidence of a polarization selectivity hologram optica! element optically at least. 

[Claim 52] The image display device according to claim 50 characterized by having the outgoing radiation side coupling prism which has 
the 1st optical surface to which it was stuck optically in the diffracted-light outgoing radiation side of a polarization selectivity 
hologram optical element, and the 2nd optical surface which the diffracted light by this polarization selectivity hologram optical element 
injects to an abbreviation perpendicular. 

[Claim 53] It is the image display device according to claim 50 which the 1st field has refractive-index isotropy and is characterized by 
the 2nd field having a refractive-index anisotropy. 

[Claim 54] It is the image display device according to claim 50 characterized by for the 1st field mainly being constituted by 
photopolymerization nature polymeric materials or thermal polymerization nature polymeric materials, and mainly constituting the 2nd 
field with the liquid crystal ingredient. 

[Claim 55] A liquid crystal ingredient is an image display device according to claim 54 characterized by carrying out orientation control 
by the orientation regulation means. 

[Claim 56] The image display device according to claim 50 with which the 1st field and the 2nd field are characterized by having a 
refractive- index anisotropy. 

[Claim 57] It is the image display device according to claim 50 characterized by for the 1st field mainly being constituted by the 
photoresist liquid crystal ingredient, and mainly constituting the 2nd field with the non-polymerization nature liquid crystal ingredient. 
[Claim 58] A liquid crystal ingredient is an image display device according to claim 57 characterized by carrying out orientation control 
by the orientation regulation means. 

[Claim 59] An orientation control means is the orientation film prepared in the substrate of a polarization selectivity hologram optical 
element, the electric field by which a seal of approval is carried out to a polarization selectivity hologram optical element, a field, either 
of the beams of light irradiated by the polarization selectivity hologram optical element, or an image display device according to claim 
58 characterized by being such combination. 

[Claim 60] The illumination light which carries out incidence to a polarization selectivity hologram optical element is an image display 
device according to claim 59 characterized by being P polarization light. 

[Claim 61] The image display device according to claim 50 which has the band pass filter which attenuates the light of some wavelength 
bands of the illumination light which carries out incidence to a polarization selectivity hologram optical element, and is characterized by 
carrying out incidence of the illumination light which passed through the above-mentioned band pass filter to the above-mentioned 
polarization selectivity hologram optical element. 

[Claim 62] The image display device according to claim 50 characterized by the bend angle which is the difference of the angle of 
incidence of the illumination light to a hologram side and the angle of emergence of the diffracted light in a polarization selectivity 
hologram optical element being 30 degrees or more. 

[Claim 63] The diffracted light in a polarization selectivity hologram optical element is an image display device according to claim 50 
characterized by for the illumination light of this polarization selectivity hologram optical element inclining, and outgoing radiation being 
carried out to the normal on the front face of a substrate by which incidence is carried out. 

[Claim 64] An illumination-light study system is an image display device according to claim 50 characterized by having a polarization 
conversion means to rotate 90 degrees of polarization bearings, about the polarization bearing component which intersects 
perpendicularly to polarization bearing where the diffraction efficiency of the polarization selectivity hologram optical element of the 
illumination light serves as max. 

[Claim 65] An illumination-light study system is an image display device according to claim 50 characterized by having the polarization 
selection means made to penetrate alternatively about the polarization bearing component from which the diffraction efficiency of the 
polarization selectivity hologram optical element of the illumination light serves as max. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has a reflective mold space light modulation element or a transparency mold space light 
modulation element, and relates to the image display component and image display device which display a color picture using a field 
sequential color method. 
[0002] 

[Description of the Prior Art] Conventionally, various image display components and image display devices are proposed. There are 
some which adopted the field sequential color method which switches the color component of the white illumination light in time 
sharing, and performs color display using a hologram color switch etc. as this image display component and an image display device. 
[0003] [1] The thing of the reflective mold using for example, the holographic macromolecule distribution liquid crystal panel 
(henceforth "H-PDLC") as a hologram color switch is proposed conventionally [ of the conventional hologram color switch / principle ]. 
In addition, as a reference paper, there is "Alignment-controlled holographic polymer dispersed. liquid cristal(H-PDLC) for reflective 
display devices" (part of the IS&T/SPIE Conference on Liquid Crystal Materials, devices, and and Applications VI Ganuary 1998)). 
[0004] As shown in drawing 14 , a eel gap has the glass substrate 102,102 of a pair with which the transparent electrode 101,101 was 
formed in each by 5 micrometers thru/or about 20 micrometers, and this holographic macromolecule distribution liquid crystal panel 
encloses the liquid crystal section 103 between these glass substrates 102,102, and is constituted. Orientation of the liquid crystal 
molecules 104a and 104b of the liquid crystal section 103 is carried out in parallel with the glass substrate 102,102. Moreover, in this 
liquid crystal section 103, the structure where the laminating of the macromolecule layer 105 and the liquid crystal layer 106 was 
carried out periodically is formed. 

[0005] Into the liquid crystal section 103, the laminated structure of the macromolecule layer 105 and the liquid crystal layer 106 
carries out incidence of the flux of light from a 2-way, forms the interference fringe by these flux of lights, and forms it by performing 
exposure according to this interference fringe. That is, in the liquid crystal section 103, in the bright section of an interference fringe, 
when reactions, such as photopolymerization. arise, the macromolecule layer 105 is formed and the remainder serves as the liquid 
crystal layer 106. In the hologram of a reflective mold, the pitch of an interference fringe serves as the abbreviation half of exposure 
wavelength. Therefore, the pitch of an interference fringe is set to 0.15 micrometers thru/or about 0.25 micrometers in the medium 
whose refractive index is about 1.5. 

[0006] And in this holographic macromolecule distribution liquid crystal panel, the power source 107 for impressing an electrical 
potential difference between transparent electrodes 101,101 is connected through the switch 108. As shown in drawing 14 , in the 
condition that a switch 108 is opened wide and the seal of approval of the electrical potential difference is not carried out between 
transparent electrodes 101,101, electric field are not built over the liquid crystal molecules 104a and 104b, but orientation of all the 
liquid crystal molecules 104a and 104b is carried out in parallel with the glass substrate 102,102. If the refractive index of the 
macromolecule layer 105 and the refractive index of the liquid crystal layer 106 have come to spread **** etc. at this time, diffraction 
will not be produced to incident light 109, but almost all the incident light 109 will penetrate a holographic macromolecule distribution 
liquid crystal panel as it is. 

[0007] And as shown in drawing 15 , a switch 108 is closed, where the seal of approval of the electrical potential difference is carried 
out to a transparent electrode 101,101, electric field are built over the liquid crystal molecules 104a and 104b, and orientation of the 
liquid crystal molecule 104a which exists in the liquid crystal layer 106 is perpendicularly carried out to the glass substrate 102. 
However, liquid crystal molecule 104b which exists in the macromolecule layer 105 does not change the direction of orientation by the 
interaction with a macromolecule, but maintains a condition parallel to the glass substrate 102. Therefore, the difference in a refractive 
index arises between the giant-molecule layer 105 and the liquid crystal layer 106, and the component of the wavelength band near the 
wavelength which fulfills the Bragg (Bragg) conditions of the incident light 109 is diffracted alternatively, and is reflected. 
[0008] Color switching in which red, green, and a blue colored light component are reflected alternatively becomes possible from white 
incident light by carrying out the at least three-layer laminating of red, green, and the hologram section that has the laminated 
structure of a pitch which is different so that blue colored light may be reflected, respectively, and carrying out switching control of 
them by the above principle. 

[0009] [2] The color picture indicating equipment of the field sequential method projection mold using the conventional configuration 
and the conventional conventional hologram color switch of an image display device of a field sequential color method projection mold 
is constituted as a hologram color switch using the "H-PDLC" panel which was mentioned above by drawing 14 and drawing 15 , as 
shown in drawing 16 . 

[0010] In this image display device, incidence of the illumination light injected from the source 111 of a lamp light is carried out to the 
illumination-light study system 112 which has functions, such as amendment of a flux of light cross-section configuration, equalization 
of flux of light cross-section light reinforcement, and angle-of-divergence control. This illumination-light study system 1 12 has the P-S 
polarization converter 115 which has the function to arrange with polarization of P polarization or S polarization either the flux of light 
in the 1st fly eye lens 113, the 2nd fly eye lens 114, and the condition of not polarizing, at 50% or more of effectiveness, and is 
constituted. 

[0011] The illumination light injected from the illumination-light study system 112 has and carries out incidence of the predetermined 
incident angle to the "H-PDLC" color switch 116. The flux of light which passed the illumination-light study system 112 serves as P 
polarization in this example to the polarization condition, i.e.. the reflector of the "H-PDLC" color switch 116, that an electric vector 
vibrates in the direction mainly parallel to the space of drawing 16 . 

[0012] the white illumination light which carried out incidence in this "H-PDLC" color switch 116 by carrying out the seal of approval 



ht+rv / Aww/w/4 in HI nr.ini cm in/r*cri— hi n/t ran wph r.cr'i mi<=» 



OB/07/08 



of the electric field to the hologram layer corresponding to each color of R (red). G (green), and B (blue) one by one as mentioned 
above — each color component — sequential — it diffracts alternatively and is reflected. 

[0013] It is condensed by the image formation optical system 117, and each colored light reflected in the "H-PDLC" color switch 10 
spaces 1/2 wavelength plate 118. and it carries out incidence to the polarizability beam splitter 119 (henceforth PBS). 1/2 wavelength 
plate 118 changes P polarization light parallel to the space of drawing 1 6 into S polarization light in order to double the incidence 
polarization direction with the film property of the dielectric reflective film 120 of PBS119. It is reflected by the dielectric reflective film 
120. and incidence of the S polarization light which carried out incidence to PBS119 is carried out to the reflective mold space light 
modulation element 121. This reflective mold space light modulation element 121 is made with the 2nd fly eye lens 114 and relation 
[ **** ] through the image formation optical system 117. 

[0014] A polarization condition is modulated per pixel of this reflective mold space light modulation element 121, it is reflected, and 
incidence of the linearly polarized light light which carried out incidence to the reflective mold space light modulation element 121 is 
again carried out to the dielectric reflective film 120 of PBS119. Here, when only P polarization component to the dielectric reflective 
film 120 penetrates, detection is made and polarization modulation is changed into intensity modulation. Thus, the injection flux of light 
changed into intensity modulation is projected by projection optics 122 on a screen 123, and image formation of the expansion image of 
the reflective mold space light modulation element 121 is carried out. 

[0015] Here, the "H-PDLC" color switch 116 and the reflective mold space light modulation element 121 are driven synchronously. 
That is, when the reflective mold space light modulation element 121 indicates the monochrome image corresponding to the colored 
light component which the "H-PDLC" color switch 116 reflects by sequential, an observer will integrate with and observe the image of 
each color component, and can recognize a color picture. The more than frequency from which R (red), G (green), and B (blue) are 
chosen once each into one frame, i.e., 60 1/seconds, of the frequency of the color change in the "H-PDLC" color switch 116, i.e., 
180Hz. is desirable at least. 
[0016] 

[Problem(s) to be Solved by the Invention] The technical problems which this invention tends to solve are as follows. 

[0017] [1] When using for the image display device with which the wavelength band which the trouble (1) diffraction efficiency by the 

conventional hologram color switch being a reflective mold can fully secure used the natural light or the halogen lamp, the xenon lamp. 

the metal halide lamp, the extra-high pressure mercury lamp, etc. as the light source in the narrow hologram color switch of the thing 

former, there is a problem that efficiency for light utilization will become very low. In addition, color purity of this is the opposite engine 

performance. 

[0018] In the case of the volume hologram of a refractive-index modulation mold, there is some fluctuation with the value of Q factor, 
but it is a hologram with the refractive-index modulation factor 0.05, an average refractive index [ of a hologram / 1.52 ]. and a 
thickness of 15 micrometers, and the full width at half maximum (Full Width Half Maximum (henceforth FWHM)) of the diffraction 
efficiency, i.e., the wavelength width of face to which diffraction efficiency is set to 1/2 from a peak, is as small as about 15nm. 
[0019] For example, in the playback wavelength dependency of the diffraction efficiency of a reflective mold hologram with 30 degrees 
of incident angles of 15 micrometers in the refractive-index modulation factor 0.05 and thickness, and read-out light, 0 degree [ of 
playback irradiation outlet angles 1 and a manufacture wavelength of 532nm. as shown in drawing 17 . as shown in drawing 18 , FWHM 
of diffraction efficiency is about 15nm. 

[0020] For this reason, in order for a radiation wavelength band to use effectively the synchrotron orbital radiation from the broadcloth 
source of a lamp light as illumination light, it is necessary to carry out the laminating of the hologram from which a wavelength band 
differs, and to use it. For example, it is necessary to use it as an object for blue glow, carrying out the laminating of the hologram of 
about three sheets which has 420nm thru/or 435nm, 435nm or 450nm, 450nm, or 465nm as FWHM of diffraction efficiency, 
respectively. Taking such a configuration will invite degradation of efficiency for light utilization, complicated-izing of manufacture, and 
the increment in cost by surface reflection of a hologram. 

[0021] (2) In the image display device of the conventional projection mold using a serving [ it / as the function of PBS (polarizability 
beam splitter) ] reflective mold space light modulation element, as shown in drawing 16 , in order to illuminate a reflective mold space 
light modulation element, it is necessary to use a polarizability beam splitter (for it to be called Following PBS.). <BR> [0022] However, 
there are the following troubles in this PBS. 

[0023] (I) Since PBS has the cube configuration which has the side at least where a reflective mold space light modulation element is 
longer than one side, the distance of a reflective mold space light modulation element and an incident light study system, i.e.. the back 
focus of an incident light study system, becomes long. It makes it difficult for the back focus of an incident light study system to cause 
enlargement of an equipment configuration, and to have made the incident light study system the small bright optical system of the f 
number for a long time. That an incident light study system is the dark large optical system of the f number will cause decline in 
efficiency for light utilization. 

[0024] (II) Since PBS is usually a product made from glass, the increment in weight of equipment is invited. 

[0025] (HI) Since PBS must be produced by ** material good in order to suppress a birefringence and heat distortion and dielectric 
multilayers are used for it for separation with P polarization and S polarization, it is difficult to produce and it is expensive. 
[0026] (IV) Since the dependency is large. PBS is [ whenever / incident jight wavelength dependency / of a polarization separation 
property /, and incident angle ] difficult to realize the image display device which has high contrast, high homogeneity, and high color 
reproduction nature. 

[0027] In addition, this applicant has proposed previously the image display device constituted using a polarization selectivity hologram 
optical element as an alternative of PBS. The polarization selectivity hologram optical element used in this image display device is a 
transparency mold hologram, and a reflective mold hologram cannot be used. That is, with the hologram color switch of the 
conventional reflective mold, it could not have polarization isolation for illuminating a color switch function and a reflective mold image 
display component, and raise in contrast of display image, miniaturization [ of an equipment configuration ], lightweight-izing, and low 
cost-ization was not able to be realized. 

[0028] [2] The diffracted-wave length band of the trouble usual at the time of using a transparency mold hologram as a color switch 
and a transparency mold hologram is large as compared with a reflective mold hologram, for example, amounts to about 150nm in 
FWHM. Thus, that a diffracted-wave length band is large means that color reproduction nature of a display image cannot be made high. 
[0029] For example, in the playback wavelength dependency of 55 degrees of incident angles of 5.5 micrometers in the refractive-index 
modulation factor 0.05, the average refractive index 1 .52 of a hologram, and thickness, and read-out light, 180 degrees of angle of 
emergence of playback light, and the diffraction efficiency of a transparency mold hologram with a manufacture wavelength of 532nm, 
as shown in drawing 19 , as shown in drawing 20 , FWHM of diffraction efficiency has amounted to about 170nm. 

[0030] What is necessary is just to enlarge a difference with a bend angle, i.e., an incident angle, and an angle of diffraction, in order to 
make FWHM of diffraction efficiency small in a transparency mold hologram. If it is going to decrease the full width at half maximum of 
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diffraction efficiency to 80nm or less, a place needs to make a read-out light incident angle about 88 degrees, as shown in drawing 21 
and drawing 22 . However, incidence of the illumination light which has a no less than 88 degrees incident angle to a hologram 
component will almost be carried out to the inside of the component of this hologram component for the surface reflection in this 
hologram component. 

[0031] Then, this invention is the image display component are proposed in view of the above-mentioned actual condition, and using 
the polarization selectivity hologram optical element. Though it realizes good color reproduction nature that the diffracted-wave length 
band in a polarization selectivity hologram optical element is fully narrow When efficiency for light utilization is high and this polarization 
selectivity hologram optical element serves also as the function of a polarizability beam splitter further A configuration tends to offer a 
miniaturization and the lightweight-ized image display component, and it is going to offer the image display device constituted by having 
such an image display component. 
[0032] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem, the image display component concerning this 
invention Have two or more diffraction-efficiency adjustable hologram layers from which the wavelength dependency of diffraction 
efficiency differs mutually, and a these diffraction- efficiency adjustable hologram layer sets between the substrate of a pair, and the 
substrate of these pairs. The polarization selectivity hologram optical element of the transparency mold with which it has the 1st field 
and 2nd field which can take the condition that the refractive-index anisotropics by which the laminating was carried out one by one in 
the direction in alignment with the principal plane section of this substrate differ mutually, and incidence of the illumination light is 
carried out through one substrate, This electric-field seal-of-approval means to change one [ at least ] refractive-index anisotropy 
among this 1st field and the 2nd field by carrying out the seal of approval of the electric field to the 1st field and/or 2nd field of each 
diffraction-efficiency adjustable hologram layer of this polarization selectivity hologram optical element, The polarization selectivity 
hologram optical element driving means which controls this electric-field impression means and changes the diffracted-wave length 
band in a polarization selectivity hologram optical element. The reflective mold space light modulation element which modulates the 
polarization condition of each colored light that incidence of the illumination light diffracted by the sequential selection target by the 
polarization selectivity hologram optical element is carried out, and it is contained in this illumination light, synchronizing with selection 
of this colored light. It has the reflective mold space light modulation element driving means to which the monochrome image display 
corresponding to each colored light by which processes the picture signal inputted, drives a reflective mold space light modulation 
element based on this processing result, and incidence is carried out to this reflective mold space light modulation element is made to 
carry out. 

[0033] In this image display component and a polarization selectivity hologram optical element Incidence of the illumination light being 
carried out to the normal on the front face of a substrate where incidence of this illumination light is carried out in 30-degree or more 
less than 90-degree incident angle, and controlling diffraction efficiency by the electric-field seal-of-approval means While making a 
reflective mold space light modulation element turn and diffract P polarization component or S polarization component of the 
illumination light by which incidence was carried out A phase modulation is carried out in this reflective mold space light modulation 
element, and when the diffraction efficiency over the polarization component which intersects perpendicularly with the polarization 
component made to diffract in the first incidence among the illumination light which carries out re-incidence is 10% or less, it is 
characterized by making 70% or more of this polarization component penetrate as they are. 

[0034] Moreover, the image-display component concerning this invention replaces with a reflective mold space light modulation element 
in an above-mentioned image-display component, it supposes it that it has a transparency mold space light modulation element, and a 
polarization selectivity hologram optical element is characterized by to turn P polarization component or S polarization component of 
the illumination light to a transparency mold space light modulation element, and to make it diffract, or to make diffraction efficiency or 
transparency effectiveness penetrate/being controlled by the electric-field impression means. 

[0035] And the image display device concerning this invention is characterized by having one of above-mentioned image display 
components, the source of the illumination light which emits the illumination light, the illumination-light study system which leads the 
illumination light which this source of the illumination light emitted to the polarization selectivity hologram optical element of an image 
display component, and the incident light study system to which the illumination light which passed through the space light modulation 
element is projected on a screen, and carries out image formation. 
[0036] 

[Embodiment of the Invention] It explains referring to a drawing hereafter about the gestalt of concrete operation of the image display 
component concerning this invention, and an image display device. 

[0037] [1] The image display device concerning image-display-device this invention of the projection mold using a reflective mold space 
light modulation element is constituted including the image display component concerning this invention, has a reflective mold space 
light modulation element and the polarization selectivity hologram color switch of a transparency mold, and is constituted as an image 
display device of a projection mold. 

[0038] (1) With reference to drawing 1 , **** ****** the structure and the manufacture process of a polarization selectivity hologram 
color switch of a transparency mold which are used in gestalt **** of implementation of a polarization selectivity hologram color 
switch, and the gestalt of this operation. 

[0039] The holographic PDLC panel (henceforth a H-PDLC panel) in which the hologram was formed is used for this transparency type 
of polarization selectivity hologram color switch by exposing the interference fringe by the laser beam to the liquid crystal panel made 
from macromolecule distribution liquid crystal (henceforth PDLC). 

[0040] First, PDLC1 with which the giant molecule (henceforth a prepolymer) before causing photopolymerization, a nematic liquid 
crystal, an initiator, coloring matter, etc. were mixed is put between the glass substrate 3 of a pair with which the transparent electrode 
2 was formed in each, and 3. The weight rate of a nematic liquid crystal is made into about 30% of the whole at this time. Moreover, the 
range of the thickness (henceforth a eel gap) of this PDLC is 2 micrometers thru/or about 15 micrometers, and it chooses an optimum 
value in accordance with the specification of a polarization selectivity hologram optical elemenL 

[0041] Next, in order to record an interference fringe on this PDLC panel, the body light 4 and the reference beam 5 from a laser light 
source which are not illustrated are irradiated at the PDLC panel, and the strength (A) of the light by these interference ts generated. 
At this time, the prepolymer in PDLC forms photopolymerization into a lifting polymer with that energy in the bright place of an 
interference fringe, i.e., the location where the energy of a photon is large. For this reason, a prepolymer is supplied one after another 
from a periphery, and the polymer-ized prepolymer is divided into a dense field and the field of a non-dense as a result. In the field of a 
non-dense, the concentration of NEMATEKKU liquid crystal becomes [ a prepolymer ] high, and two fields, the macromolecule field 6 
and the liquid crystal field 7, are formed in this way. 

[0042] By the way, the macromolecule field 6 of the PDLC panel manufactured as mentioned above is isotropic about a refractive 
index, and the value is made with 1.5. On the other hand, in the liquid crystal field 7 of the PDLC panel, the NEMATEKKU liquid crystal 
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molecule 8 is located in a line as a **** perpendicular to the interface with the macro mole pule field 6 in the optical axis. Therefore, in 
this liquid crystal field 7, it is S polarization component that the refractive index has the incidence polarization bearing dependency, and 
serves as an ordinary ray in this case, when the playback light 5 which carries out incidence to the beam-ofHight plane of incidence 9 
of the PDLC panel is considered. 

[0043] And the ordinary index nlo of**** of this liquid crystal field 7 is in the refractive index np of the macromolecule field 6 by 
carrying out, and the modulation of the refractive index to a condition, for example, the condition that a refractive-index difference is 
less than 0.01, then an incidence S polarization component hardly produces the minimum fence and diffraction phenomena. 
[0044] Generally, since difference deltan of the ordinary index nlo of a nematic liquid crystal and the extraordinary-ray refractive index 
nle is 0.1 thru/or about 0.2, even when the direction of incidence is the equal playback light 5, the P polarization component produces a 
refractive-index difference between the macromolecule field 6 and the liquid crystal field 7, functions as a phase modulation mold 
hologram, and shows the diffraction effect. This is the principle of operation when not carrying out the seal of approval of the electrical 
potential difference between the transparent electrode 2 of a polarization selectivity hologram optical element (H-PDLC panel) using 
the PDLC panel, and 2. 

[0045] Next, as shown in drawing 2 , the actuation at the time of impressing an electrical potential difference between the transparent 
electrode 2 of this H-PDLC panel and 2 is explained. Between a transparent electrode 2 and 2, the power source 11 is connected 
through the switch 10. By closing a switch 10, the electrical potential difference by the power source 1 1 is impressed between a 
transparent electrode 2 and 2. Thus, if the seal of approval of the suitable electrical potential difference for transparent electrodes 2 
and 2 is carried out and electric field join the ingredient inside a H-PDLC panel, the liquid crystal molecule 8 which has a dielectric 
constant anisotropy can change a direction so that only the include angle according to the electrical potential difference may arrange 
an optical axis in the direction of electric field. And by arranging about the direction of an optical axis of the liquid crystal molecule 8 to 
the incidence illumination light 5, it is not concerned in the polarization direction of the incidence illumination light 5, but it becomes 
possible to control not to start diffraction. 

[0046] The actuation changed to two conditions in the condition of not diffracting the polarization component of the condition which 
diffracts the polarization component of the one direction of the incidence illumination light 5, and all the directions of the incidence 
illumination light 5 by the above principles is attained, this H-PDLC panel is shown in drawing 3 -- as — H-PDLC12R for red optical 
diffraction, and the object for green light diffraction — it can constitute as H-PDLC12G and H-PDLC12B for blue glow diffraction, and 
a hologram color switch can be constituted by carrying out a laminating. 

[0047] (2) The H-PDLC panel in the image display component concerning gestalt this invention of other operations of a polarization 
selectivity hologram color switch is good also as a thing of a configuration of it not being limited to the thing of a configuration as 
mentioned above, but being shown below. That is, as shown in drawing 4 , PDLC1 with which a prepolymer (giant molecule before 
causing photopolymerization), a nematic liquid crystal, an initiator, coloring matter, etc. were mixed is first put between the glass 
substrate 3 of a pair with which the transparent electrode 2 was formed in each, and 3. The weight rate of a nematic liquid crystal is 
made into about 30% of the whole at this time. Moreover, the range of the thickness (eel gap) of this PDLC is 2 micrometers thru/or 
about 15 micrometers, and it chooses an optimum value in accordance with the specification of a polarization selectivity hologram 
optical element. 

[0048] Next, in order to record an interference fringe on this PDLC panel, the body light 4 and the reference beam 5 from a laser light 
source which are not illustrated are irradiated at the PDLC panel, and the strength (A) of the light by these interference is generated. 
At this time, the prepolymer in PDLC forms photopolymerization into a lifting polymer with that energy in the bright place of an 
interference fringe, i.e., the location where the energy of a photon is large. For this reason, a prepolymer is supplied one after another 
from a periphery, and the polymer— ized prepolymer is divided into a dense field and the field of a non-dense as a result. In the field of a 
non-dense, the concentration of NEMATEKKU liquid crystal becomes [ a prepolymer ] high, and two fields, the macromolecule field 6 
and the liquid crystal field 7. are formed in this way. 

[0049] By the way, the macromolecule field 6 of the PDLC panel manufactured as mentioned above is isotropic about a refractive 
index, and the value is made with 1.5. On the other hand, in the liquid crystal field 7 of the PDLC panel, the NEMATEKKU liquid crystal 
molecule 8 is located in a line as abbreviation parallel to an interface and the glass substrate 3 with the macromolecule field 6 in the 
optical axis. Therefore, in this liquid crystal field 7, it is P polarization component that the refractive index has the incidence 
polarization bearing dependency, and serves as an ordinary ray in this case, when the playback light 5 which carries out incidence to 
the beam-of-light plane of incidence 9 of the PDLC panel is considered. 

[0050] And the ordinary index nlo of **** of this liquid crystal field 7 is in the refractive index np of the macromolecule field 6 by 
carrying out, and the modulation of the refractive index to a condition, for example, the condition that a refractive-index difference is 
less than 0.01, then an incidence P polarization component hardly produces the minimum fence and diffraction phenomena. 
[0051] Generally, even when 0.1 thru/or about 0.2 are [ as for difference deltan of the ordinary index nlo of a nematic liquid crystal, and 
the extraordinary-ray refractive index nle ] the playback light 5 with the equal direction of incidence for a certain reason, the S 
polarization component produces a refractive-index difference between the macromolecule field 6 and the liquid crystal field 7, 
functions as a phase modulation mold hologram, and shows the diffraction effect. This is the principle of operation when not carrying 
out the seal of approval of the electrical potential difference between the transparent electrode 2 of a polarization selectivity hologram 
optical element (H-PDLC panel) using the PDLC panel, and 2. 

[0052] Next, as shown in drawing 5 , the actuation at the time of impressing an electrical potential difference between the transparent 
electrode 2 of this H-PDLC panel and 2 is explained. Between a transparent electrode 2 and 2, the power source 11 is connected 
through the switch 10. By closing a switch 10, the electrical potential difference by the power source 1 1 is impressed between a 
transparent electrode 2 and 2. Thus, if the seal of approval of the suitable electrical potential difference for transparent electrodes 2 
and 2 is carried out and electric field join the ingredient inside a H-PDLC panel, the liquid crystal molecule 8 which has a dielectric 
constant anisotropy can change a direction so that only the include angle according to the electrical potential difference may arrange 
an optical axis in the direction of electric field. And by arranging about the direction of an optical axis of the liquid crystal molecule 8 to 
the incidence illumination light 5, it is not concerned in the polarization direction of the incidence illumination light 5, but it becomes 
possible to control not to start diffraction. 

[0053] The actuation changed to two conditions in the condition of not diffracting the polarization component of the condition which 
diffracts the polarization component of the one direction of the incidence illumination light 5, and all the directions of the incidence 
illumination light 5 by the above principles is attained. A hologram color switch can be constituted by constituting this H-PDLC panel 
as H-PDLC for red optical diffraction, H-PDLC for green light diffraction, and H-PDLC for blue glow diffraction, and carrying out a 
laminating. 

[0054] (3) As mentioned above by the way about incidence side coupling prism, in order to constitute a color switch, using the 
diffracted- wave length band of a transparency mold hologram as 100nm or less, it is necessary to enlarge a bend angle like 80 degrees 
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or more. That is. incidence of the illumination light is carried out to this hologram color switch to the normal of the glass substrate front 
face where incidence of this illumination light is carried out in 30-degree or more less than 90-degree incident angle. 
[0055] However, when a bend angle is enlarged in this way, degradation of the permeability by surface reflection of a hologram and 
degradation of the efficiency for light utilization by reduction of the diameter projected area of the flux of light accompanying oblique 
incidence or slanting outgoing radiation pose a problem. 

[0056] This problem is solvable by making a hologram carry out adhesion junction optically, and arranging incidence side coupling prism 
in it. namely, H-PDLC panel 12for red optical diffraction R which the laminating of the incidence side coupling prism 13 was carried out, 
and was optically joined as shown in drawing 6 and the object for green light diffraction — it is optically stuck to the illumination light 5 
of H-PDLC panel 12G and H-PDLC panel 12B for blue glow diffraction by the glass substrate 3 of the maximum upper layer by which 
incidence is carried out. and it is joined to it. 

[0057] This incidence side coupling prism 13 has the incidence optical surface 14 where incidence of the illumination light 5 is carried 
out to an abbreviation perpendicular. Incidence of the illumination light 5 which carried out incidence from this incidence optical surface 
14 is carried out to H-PDLC panel 12R for red optical diffraction as it is, without being refracted. When angle-of-inclination theta of 
the incidence optical surface 14 of this incidence side coupling prism 13 is made into 55 degrees, incidence of the illumination light 5 
will be carried out also to the hologram layer of H-PDLC panel 12R for red optical diffraction by the same incident angle as ****. This 
of 13 incidence side coupling prism is an unrealizable big incident angle, when there is nothing temporarily. Since the outgoing radiation 
angle of the hologram color switch in the gestalt of this operation is about 0 degree, the effectual bend angle in the inside of a hologram 
medium becomes 55 degrees. 

[0058] Reservation of a bend angle of this level can set FWHM of the diffraction efficiency of a transparency mold hologram with 5.5 
micrometers [ in the refractive-index modulation factor 0.05, the average refractive index 1.52 of a hologram, and thickness ], and a 
manufacture wavelength of 532nm to 70nm or less, as shown in drawing 21 and drawing 22 . 

[0059] Therefore, a part for red Mitsunari contained in the incidence illumination light 5, a green light component, and a blue glow 
component can be made to diffract in time sharing to each H-PDLC panels 12R, 12G, and 12B for colored light diffraction by carrying 
out the seal of approval of the electrical potential difference to a target one by one by the hologram color switch drive circuit 15. Since 
the structure of H-PDLC currently used with the gestalt of this operation is a thing as shown in drawing 1 , only P polarization 
component of the incidence illumination light 5 is diffracted. 

[0060] (4) By using the gestalt of operation and such a polarization selectivity hologram color switch of the image display device using 
a reflective mold space light modulation element, and a reflective mold space light modulation element, as shown in drawing 7 , the 
image display device of a projection mold can be constituted. In this image display device, incidence of the illumination light emitted 
from source of illumination light 16a is carried out to illumination-light study system 16b which has functions, such as amendment of a 
flux of light cross-section configuration, equalization of flux of light cross-section light reinforcement, and angle -of- diverge nee control. 
This illumination-light study system 16b includes the polarization conversion means which is not illustrated, changes a part of 
illumination light of S polarization component into P polarization light by rotating 90 degrees of that polarization bearing, and raises 
efficiency for light utilization so that the incident light to the polarization selectivity hologram color switch 12 may become with P 
polarization light in the case of the gestalt of this operation. 

[0061] the illumination light which passed illumination-light study system 16b — next, the object for blue glow which reflects blue glow 
— the object for green light which penetrates dichroic mirror 17G and reflects green light — dichroic mirror 17G are penetrated and 
dichroic mirror 17R for red light which reflects red light is reached. Each [ these ] dichroic mirrors 17B. 17G, and 17R achieve the 
bandpass function of the illumination light by reflecting the part of the wavelength bands of the illumination light from source of 
illumination light 16a. Incidence of the blue glow reflected in each [ these ] dichroic mirrors 17B, 17G, and 17R. green light, and the red 
light is carried out to the polarization selectivity hologram color switch 12 through the incidence side coupling prism 13, respectively. In 
addition, in consideration of the wavelength dependency of the diffraction efficiency in the polarization selectivity hologram color switch 

12, dichroic mirror 17R for red light is most arranged in the latter part, and whenever [ to the polarization selectivity hologram color 
switch 12 / incident angle ] is enlarged. 

[0062] In order to raise contrast, the polarizing plate 18 which makes P polarization light penetrate alternatively is formed in the 
incidence optical surface 14 where incidence of the illumination light of the incidence side coupling prism 13 is carried out. That is, 
through a polarizing plate 18. incidence of the blue glow reflected in each dichroic mirrors 17B, 17G, and 17R, green light, and the red 
light is carried out to the incidence side coupling prism 13 from the incidence optical surface 14, and they carry out incidence to the 
polarization selectivity hologram color switch 12 further joined to this incidence side coupling prism 13 optically, respectively. In this 
polarization selectivity hologram color switch 12, as mentioned above, only P polarization component of the light of a predetermined 
color is diffracted in time sharing, outgoing radiation is carried out to a **** perpendicular from this polarization selectivity hologram 
color switch 12, and incidence is carried out to the reflective mold space light modulation element 19. 

[0063] On the other hand. S polarization component of the light of the color which is not diffracted in the polarization selectivity 
hologram color switch 12 and the light of the color diffracted goes straight on, with whenever [ incident angle / maintained ], without 
diffracting in this polarization selectivity hologram color switch 12. Since the angle of incidence of the illumination light to the 
polarization selectivity hologram color switch 12 is about 55 degrees in the case of the gestalt of this operation, in the interface (inside) 
of the glass substrate 3 by the side of the outgoing radiation of the polarization selectivity hologram color switch 12, and air, total 
reflection of this beam of light is carried out, it is not injected from the polarization selectivity hologram color switch 12, and does not 
reach the reflective mold space light modulation element 19. This beam of light is decreased in the light absorption side 20 established 
in the opposite side of the plane of incidence of the incidence side coupling prism 13 (absorption). 

[0064] In the gestalt of this operation, the reflective mold TN liquid crystal panel is used as a reflective mold space light modulation 
element 19. P polarization component of the illumination light which carried out incidence to this reflective mold space light modulation 
element 19 is reflected according to the switching condition of each pixel of the reflective mold space light modulation element 19 with 
P polarization condition — having (black display) — or the polarization condition of having S polarization component becomes irregular, 
and it is reflected in it (white display). 

[0065] Again, P polarization component reflected as it was in the reflective mold space light modulation element 19 is diffracted in the 
polarization selectivity hologram color switch 12, is injected from the incidence optical surface 14 of the incidence side coupling prism 

13, and returns to a polarizing plate 18 side. And in the reflective mold space light modulation element 19, it becomes irregular, and 
reflected S polarization component is penetrated without diffracting in the polarization selectivity hologram color switch 12. and is 
injected from the outgoing radiation optical surface 21 of the incidence side coupling prism 13 parallel to the glass substrate 3 of the 
polarization selectivity hologram color switch 12. From the outgoing radiation optical surface 21 of the incidence side coupling prism 13. 
through the polarizing plate 22 which makes only S polarization component joined by this outgoing radiation optical surface 21 
penetrate alternatively, incidence of the S polarization component which carried out outgoing radiation is carried out to the incident 
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light study system 23, and it is projected by this incident light study system 23 on a screen 24. Thus, on a screen 24, expansion 
projection of the optical image which the reflective mold space light modulation element 19 displays is carried out. 
[0066] Moreover, in this image display device, according to the video signal inputted, the polarization selectivity hologram color switch 
12 and the reflective mold space light modulation element 19 synchronize, and are driven. That is, the video signal inputted from the 
input section 25 is processed in the digital disposal circuit 26 which processes the inputted video signal, and is inputted into a system 
controller 27. A system controller 27 generates a control signal, a synchronizing signal, etc. for controlling the polarization selectivity 
hologram color switch 12 and the reflective mold space light modulation element 19, and sends each to the polarization selectivity 
hologram optical element drive circuit 15 and the space light modulation element drive circuit 28. Based on control by the polarization 
selectivity hologram optical element drive circuit 15 and the space light modulation element drive circuit 28, the polarization selectivity 
hologram color switch 12 and the reflective mold space light modulation element 19 drive a video signal synchronously so that it may 
reproduce correctly. The timing of a drive of the polarization selectivity hologram color switch 12 and the reflective mold space light 
modulation element 19 performs every two displays among one frame (1 / 60 seconds) in order of R (red), G (green), and B (blue) each 
color, as shown in drawing 8 , and the frequency of a subframe has become 360Hz. 

[0067] (5) The image display device concerning the gestalt and this invention of other operations of the image display device using a 
reflective mold space light modulation element is good also as a configuration which misses the illumination light which is not diffracted 
in the polarization selectivity hologram color switch 12 to the method side of outside by attaching the wedge-shaped prism 36 in the 
outgoing radiation side of the polarization selectivity hologram color switch 12, as shown in drawing 9 . 

[0068] That is, in this image display device, incidence of the illumination light emitted from source of illumination light 16a is carried out 
to illumination-light study system 16b which has functions, such as amendment of a flux of light cross-section configuration, 
equalization of flux of light cross-section light reinforcement, and angle-of-divergence control. This illumination-light study system 16b 
includes the polarization conversion means which is not illustrated, changes a part of illumination light of S polarization component into 
P polarization light by rotating 90 degrees of that polarization bearing, and raises efficiency for light utilization so that the incident light 
to the polarization selectivity hologram color switch 12 may become with P polarization light in the case of the gestalt of this operation. 

[0069] the illumination light which passed illumination-light study system 16b — next, the object for blue glow which reflects blue glow 
— the object for green light which penetrates dichroic mirror 17G and reflects green light — dichroic mirror 17G are penetrated and 
dichroic mirror 17R for red light which reflects red light is reached. Each [ these ] dichroic mirrors 17B, 17G. and 17R achieve the 
bandpass function of the illumination light by reflecting the part of the wavelength bands of the illumination light from source of 
illumination light 16a. Incidence of the blue glow reflected in each [ these ] dichroic mirrors 17B, 17G, and 17R, green light, and the red 
light is carried out to the polarization selectivity hologram color switch 12 through the incidence side coupling prism 13, respectively. In 
addition, in consideration of the wavelength dependency of the diffraction efficiency in the polarization selectivity hologram color switch 

12, dichroic mirror 17R for red light is most arranged in the latter part, and whenever [ to the polarization selectivity hologram color 
switch 12 / incident angle ] is enlarged. 

[0070] In order to raise contrast, the polarizing plate 1 8 which makes P polarization light penetrate alternatively is formed in the 
incidence optical surface 14 where incidence of the illumination light of the incidence side coupling prism 13 is carried out. That is, 
through a polarizing plate 18. incidence of the blue glow reflected in each dichroic mirrors 17B, 17G. and 17R, green light, and the red 
light is carried out to the incidence side coupling prism 13 from the incidence optical surface 14. and they carry out incidence to the 
polarization selectivity hologram color switch 12 further joined to this incidence side coupling prism 13 optically, respectively. In this 
polarization selectivity hologram color switch 12, as mentioned above from this polarization selectivity hologram color switch 12, only P 
polarization component of the light of a predetermined color is diffracted in time sharing, and outgoing radiation is carried out to a **** 
perpendicular. 

[0071] Incidence of this P polarization component is carried out to the reflective mold space light modulation element 19 through the 
prism 38 for amendment which has the beam-of-light plane of incidence 39 parallel to the wedge-shaped prism 36 by which adhesion 
junction was carried out optically, and the beam-of-light outgoing radiation side 37 of this prism 36 on the polarization selectivity 
hologram color switch 12. In addition, it is an air space between the beam-of-light outgoing radiation side 37 of prism 36, and the 
beam-of-light plane of incidence 39 of the prism 38 for amendment. 

[0072] On the other hand, S polarization component of the light of the color which is not diffracted in the polarization selectivity 
hologram color switch 12 and the light of the color diffracted goes straight on. with whenever [ incident angle / maintained ]. without 
diffracting in this polarization selectivity hologram color switch 1 2. In the case of the gestalt of this operation, the angle of incidence of 
the illumination light to the polarization selectivity hologram color switch 12 is about 40 degrees, and the angle of incidence over the 
beam-of-light outgoing radiation side 37 of the wedge-shaped prism 36 by which adhesion junction was carried out optically is set as 
the polarization selectivity hologram color switch 12 by about 50 degrees. Therefore, total reflection of this beam of light is carried out 
in the interface of the beam-of-light outgoing radiation side 37 of prism 36, and air, it does not carry out outgoing radiation from the 
beam-of-light outgoing radiation side 37 of prism 36, and does not reach the reflective mold space light modulation element 19. 
[0073] In the gestalt of this operation, the reflective mold TN liquid crystal panel is used as a reflective mold space light modulation 
element 19. P polarization component of the illumination light which carried out incidence to this reflective mold space light modulation 
element 19 is reflected according to the switching condition of each pixel of the reflective mold space light modulation element 19 with 
P polarization condition — having (black display) — or the polarization condition of having S polarization component becomes irregular, 
and it is reflected in it (white display). 

[0074] Again, P polarization component reflected as it was in the reflective mold space light modulation element 19 is diffracted in the 
polarization selectivity hologram color switch 12. is injected from the incidence optical surface 14 of the incidence side coupling prism 

13. and returns to a polarizing plate 18 side. And in the reflective mold space light modulation element 19, it becomes irregular, and 
reflected S polarization component is penetrated without diffracting in the polarization selectivity hologram color switch 12, and is 
injected from the outgoing radiation optical surface 21 of the incidence side coupling prism 13 parallel to the glass substrate 3 of the 
polarization selectivity hologram color switch 12. From the outgoing radiation optical surface 21 of the incidence side coupling prism 13. 
through the polarizing plate 22 which makes only S polarization component joined by this outgoing radiation optical surface 21 
penetrate alternatively, incidence of the S polarization component which carried out outgoing radiation is carried out to the incident 
light study system 23, and it is projected by this incident light study system 23 on a screen 24. Thus, on a screen 24, expansion 
projection of the optical image which the reflective mold space light modulation element 19 displays is carried out. 

[0075] Moreover, in this image display device, according to the video signal inputted, the polarization selectivity hologram color switch 
12 and the reflective mold space light modulation element 19 synchronize, and are driven. That is, the video signal inputted from the 
input section 25 is processed in the digital disposal circuit 26 which processes the inputted video signal, and is inputted into a system 
controller 27. A system controller 27 generates a control signal, a synchronizing signal, etc. for controlling the polarization selectivity 
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hologram color switch 12 and the reflective mold space light modulation element 19, and sends each to the polarization selectivity 
hologram optical element drive circuit 15 and the space light modulation element drive circuit 28. Based on control by the polarization 
selectivity hologram optical element drive circuit 15 and the space light modulation element drive circuit 28, the polarization selectivity 
hologram color switch 12 and the reflective mold space light modulation element 19 drive a video signal synchronously so that it may 
reproduce correctly. The timing of a drive of the polarization selectivity hologram color switch 12 and the reflective mold space light 
modulation element 19 performs every two displays among one frame (1 / 60 seconds) in order of R (red), G (green), and B (blue) each 
color, as shown in drawing 8 , and the frequency of a subframe has become 360Hz. 

[0076] [2] The image display device concerning gestalt this invention of operation of the image display device using the image-display- 
device (1) transparency mold space light modulation element of the projection mold using a transparency mold space light modulation 
element can also be constituted as an image display device of a projection mold using the polarization selectivity hologram color switch 
12 and the transparency mold space light modulation element 35. as shown in drawing 10 . 

[0077] In the gestalt of this operation, the holographic PDLC panel is used like the image display device which mentioned above the 
elevated-temperature polish recon liquid crystal panel as a polarization selectivity hologram color switch 12 as a transparency mold 
space light modulation element 35. The principle of operation of a transparency mold polarization selectivity hologram color switch is 
the same as that of the above-mentioned thing. 

[0078] In this image display device, incidence of the illumination light emitted from source of illumination light 16a is carried out to 
illumination-light study system 16b which has functions, such as amendment of a flux of light cross-section configuration, equalization 
of flux of light cross-section light reinforcement, and angle-of-divergence control. This illumination-light study system 16b includes the 
polarization conversion means which is not illustrated. In the gestalt of this operation, by rotating 90 degrees of some polarization 
bearings of the illumination light of S polarization component, this polarization conversion means is changed into P polarization light, and 
is raising efficiency for light utilization so that the incident light to the polarization selectivity hologram color switch 12 may turn into P 
polarization light. 

[0079] Incidence of the illumination light which passed illumination-light study system 16b is carried out to a band pass filter 29. and 
only some bands of the wavelength bands are penetrated. That is. this band pass filter 29 achieves a bandpass function to the 
illumination light. 

[0080] Next, incidence of this illumination light is carried out to the polarization selectivity hologram color switch 12 at a **** 
perpendicular. In this polarization selectivity hologram color switch 12, as mentioned above, only P polarization component of a 
predetermined color component is diffracted, and incidence is aslant carried out to the outgoing radiation side coupling prism 30 
optically joined by the outgoing radiation side of this polarization selectivity hologram color switch 12 through plane of incidence 31. 
Outgoing radiation of the diffracted light which carried out incidence aslant is carried out to the outgoing radiation side coupling prism 
30 to this optical surface 33 at a **** perpendicular from the optical surface 33 which inclined to plane of incidence 31. 
[0081] On the other hand, the color component light which is not diffracted in the polarization selectivity hologram color switch 12 and 
S polarization component of a color component diffracted are not diffracted in the polarization selectivity hologram color switch 1 2, but 
goes straight on as it is, and carries out [ the plane of incidence 31 of the outgoing radiation side coupling prism 30 ] incidence to this 
outgoing radiation side coupling prism 30 at a **** perpendicular. Thus, the component of the illumination light which was not diffracted 
in the polarization selectivity hologram color switch 12 is decreased in the light absorption side 32 countered and established in plane 
of incidence 31 in the outgoing radiation side coupling prism 30 (absorption). 

[0082] Incidence of the illumination light injected from the optical surface 33 of the outgoing radiation side coupling prism 30 is carried 
out to the transparency mold space light modulation element 35 through a condenser lens 34. Since most is P polarization component, 
the illumination light which carries out incidence to this transparency mold space light modulation element 35 does not carry out heat 
deterioration of the polarizing plate prepared in the illumination-light incidence side of the transparency mold space light modulation 
element 35, does not spoil the dependability of equipment, and since the cooling means etc. is unnecessary, it can realize the 
simplification and low-cost-izing of an equipment configuration. Intensity modulation of the illumination light which carried out incidence 
to the transparency mold space light modulation element 35 is carried out for every pixel, and it is projected on a screen 24 by the 
incident light study system 23. Thus, expansion projection of the optical image displayed on the transparency mold space light 
modulation element 35 is carried out on a screen 24. 

[0083] Moreover, in this image display device, according to the video signal inputted, the polarization selectivity hologram color switch 
12 and the transparency mold space light modulation element 35 synchronize, and are driven. That is, the video signal inputted from the 
input section 25 is processed in the digital disposal circuit 26 which processes the inputted video signal, and is inputted into a system 
controller 27. A system controller 27 generates a control signal, a synchronizing signal, etc. for controlling the polarization selectivity 
hologram color switch 12 and the transparency mold space light modulation element 35, and sends each to the polarization selectivity 
hologram optical element drive circuit 15 and the space light modulation element drive circuit 28. Based on control by the polarization 
selectivity hologram optical element drive circuit 15 and the space light modulation element drive circuit 28, the polarization selectivity 
hologram color switch 12 and the transparency mold space light modulation element 35 drive a video signal synchronously so that it 
may reproduce correctly. The timing of a drive of the polarization selectivity hologram color switch 12 and the transparency mold space 
light modulation element 35 performs the display per time among one frame (1 / 60 seconds) in order of R (red), G (green), and B (blue) 
each color, as shown in drawing 11 , and the frequency of a subframe has become 180Hz. 

[0084] (2) It can also be constituted as an image display device of a projection mold using the incidence side coupling prism 13 which 
carried out adhesion junction optically on the polarization selectivity hologram color switch 12 while the polarization selectivity 
hologram color switch 12 and the transparency mold space light modulation element 35 are used for the image display device 
concerning the gestalt and this invention of other operations of the image display device using a transparency mold space light 
modulation element, as shown in drawing 12 . 

[0085] In the gestalt of this operation, the holographic PDLC panel is used like the image display device which mentioned above the 
elevated-temperature polish recon liquid crystal panel as a polarization selectivity hologram color switch 12 as a transparency mold 
space light modulation element 35. The principle of operation of a transparency mold polarization selectivity hologram color switch is 
the same as that of the above-mentioned thing. 

[0086] In this image display device, incidence of the illumination light emitted from source of illumination light 16a is carried out to 
illumination-light study system 1 6b which has functions, such as amendment of a flux of light cross-section configuration, equalization 
of flux of light cross-section light reinforcement, and angle-of-divergence control. This illumination-light study system 16b includes the 
polarization conversion means which is not illustrated. In the gestalt of this operation, by rotating 90 degrees of some polarization 
bearings of the illumination light of S polarization component, this polarization conversion means is changed into P polarization light, and 
is raising efficiency for light utilization so that the incident light to the polarization selectivity hologram color switch 12 may turn into P 
polarization light. 
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[0087] Incidence of the illumination light which passed illumination-light study system 16b is carried out to a band pass filter 29, and 
only some bands of the wavelength bands are penetrated. That is, this band pass filter 29 achieves a bandpass function to the 
illumination light. 

[0088] Next, incidence of this illumination light is carried out to this incidence side coupling prism 13 from the incidence optical surface 
14 of the incidence side coupling prism 13, and it carries out incidence to the polarization selectivity hologram color switch 12 further 
joined to this incidence side coupling prism 13 optically. In this polarization selectivity hologram color switch 12. as mentioned above 
from this polarization selectivity hologram color switch 12, only P polarization component of the light of a predetermined color is 
diffracted in time sharing, and outgoing radiation is carried out to a **** perpendicular. 

[0089] On the other hand, the color component light which is not diffracted in the polarization selectivity hologram color switch 12 and 
S polarization component of a color component diffracted are not diffracted in the polarization selectivity hologram color switch 12. but 
goes straight on as it is, to the polarization selectivity hologram color switch 12. it inclines and outgoing radiation is carried out. 
[0090] Incidence of the illumination light by which outgoing radiation was carried out to the **** perpendicular is carried out to the 
transparency mold space light modulation element 35 through a condenser lens 34 from the polarization selectivity hologram color 
switch 12. Since most is P polarization component, the illumination light which carries out incidence to this transparency mold space 
light modulation element 35 does not carry out heat deterioration of the polarizing plate prepared in the illumination-light incidence side 
of the transparency mold space light modulation element 35. does not spoil the dependability of equipment, and since the cooling means 
etc. is unnecessary, it can realize the simplification and low-cost-izing of an equipment configuration. Intensity modulation of the 
illumination light which carried out incidence to the transparency mold space light modulation element 35 is carried out for every pixel, 
and it is projected on a screen 24 by the incident light study system 23. Thus, expansion projection of the optical image displayed on 
the transparency mold space light modulation element 35 is carried out on a screen 24. 

[0091] Moreover, in this image display device, according to the video signal inputted, the polarization selectivity hologram color switch 
12 and the transparency mold space light modulation element 35 synchronize, and are driven. That is, the video signal inputted from the 
input section 25 is processed in the digital disposal circuit 26 which processes the inputted video signal, and is inputted into a system 
controller 27. A system controller 27 generates a control signal, a synchronizing signal, etc. for controlling the polarization selectivity 
hologram color switch 12 and the transparency mold space light modulation element 35, and sends each to the polarization selectivity 
hologram optical element drive circuit 15 and the space light modulation element drive circuit 28. Based on control by the polarization 
selectivity hologram optical element drive circuit 15 and the space light modulation element drive circuit 28, the polarization selectivity 
hologram color switch 12 and the transparency mold space light modulation element 35 drive a video signal synchronously so that it 
may reproduce correctly. The timing of a drive of the polarization selectivity hologram color switch 12 and the transparency mold space 
light modulation element 35 performs the display per time among one frame (1 / 60 seconds) in order of R (red), G (green), and B (blue) 
each color, as shown in drawing 11 , and the frequency of a subframe has become 180Hz. 

[0092] In addition, as shown in drawing 13 , the prism 30 for illumination-light plastic surgery may be added, and the transmitted light 
may be used as illumination light of the transparency mold space light modulation element 35 instead of the diffracted light of the 
polarization selectivity hologram color switch 12. 
[0093] 

[Effect of the Invention] As mentioned above, in the image display component and image display device concerning this invention, the 
thing polarization selectivity hologram color switch with little hologram laminating number of sheets is realized, having the full width at 
half maximum of comparable diffraction efficiency as compared with the case where a reflective mold hologram optical element is used, 
using the polarization selectivity hologram optical element of a transparency mold. 

[0094] Moreover, in this polarization selectivity hologram color switch, when the existence of the diffraction effect has the polarization 
dependency, the degree of polarization of the illumination light which carries out incidence to a space light modulation element can be 
raised, and the contrast of a display image can be improved. 

[0095] And since polarization detection can be carried out by carrying out incidence to a reflective mold space light modulation 
element by making into the illumination light polarization light diffracted with a polarization selectivity hologram color switch, and 
carrying out incidence of the modulation light from this reflective mold space light modulation element to a polarization selectivity 
hologram color switch again, a polarization selectivity hologram color switch will have not only the function of a color switch but the 
function of a polarizability beam splitter. 

[0096] Namely, this invention is the image display component which used the polarization selectivity hologram optical element. Though 
it realizes good color reproduction nature that the diffracted-wave length band in a polarization selectivity hologram optical element is 
fully narrow When efficiency for light utilization is high and this polarization selectivity hologram optical element serves also as the 
function of a polarizability beam splitter further A configuration can offer a miniaturization and the lightweightHzed image display 
component, and the image display device constituted by having such an image display component can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
["Drawing 1] It is drawing of longitudinal section showing the configuration in electrical-potential- difference the condition of not 
impressing of H-PDLC (polarization selectivity hologram optical element) which constitutes the image display component concerning 
this invention. 

[Drawing 2] It is drawing of longitudinal section showing the configuration in the electrical-potential-difference impression condition of 
above-mentioned H-PDLC. 

[Drawing 3] It is drawing of longitudinal section showing the configuration of the polarization selectivity color switch which carried out 
the laminating of above-mentioned H-PDLC, and constituted it. 

[Drawing 4] It is drawing of longitudinal section showing other gestalten of the configuration in electrical-potential-difference the 
condition of not impressing of above-mentioned H-PDLC. 

f [Drawing 5] It is drawing of longitudinal section showing the configuration in the electrical-potential-difference impression condition of 

H-PDLC shown in above-mentioned drawing 4 . 

[Drawing 6] It is drawing of longitudinal section showing the configuration which formed incidence side coupling prism on the above- 
mentioned polarization selectivity color switch. 

[Drawing 7] It is an image display device concerning this invention, and is the side elevation showing the configuration using a reflective 
mold space light modulation element. 

[Drawing 8] It is the timing chart which shows the control signal in the above-mentioned image display device. 

[Drawing 9] It is an image display device concerning this invention, and is the side elevation showing other gestalten of the 

configuration using a reflective mold space light modulation element. 

[Drawing 10] It is an image display device concerning this invention, and is the side elevation showing the configuration using a 
transparency mold space light modulation element. 

[Drawing 1 1] It is the timing chart which shows the control signal in the image display device shown in above-mentioned drawing 10 . 
[Drawing 12] It is an image display device concerning this invention, and is the side elevation showing other gestalten of the 
configuration using a transparency mold space light modulation element. 

[Drawing 13] It is an image display device concerning this invention, and is the side elevation showing the configuration using the prism 
for illumination-light plastic surgery further using a transparency mold space light modulation element. 

[Drawing 14] It is drawing of longitudinal section showing the configuration in electrical-potential- difference the condition of not 
impressing of H-PDLC (polarization selectivity hologram optical element) which constitutes the conventional image display component. 
[Drawing 15] It is drawing of longitudinal section showing the configuration in the electrical-potential-difference impression condition of 
above-mentioned conventional H-PDLC. 

[Drawing 1 6] It is the side elevation showing the configuration of the conventional image display device. 

[Drawing 1 7] It is the side elevation showing the incidence condition (30 degrees of incident angles) of the illumination light to H-PDLC 
(reflective mold). 

[Drawing 1 8] It is the graph which shows the wavelength dependency of the diffraction efficiency in the condition which showed in 
above-mentioned drawing 17 . 

[Drawing 19] It is the side elevation showing the incidence condition (55 degrees of incident angles) of the illumination light to H-PDLC 
(transparency mold). 

[Drawing 20] It is the graph which shows the wavelength dependency of the diffraction efficiency in the condition which showed in 
above-mentioned drawing 19 . 

[Drawing 21] It is the side elevation showing the incidence condition (88 degrees of incident angles) of the illumination light to H-PDLC 
(transparency mold). 

[Drawing 22] It is the graph which shows the wavelength dependency of the diffraction efficiency in the condition which showed in 
above-mentioned drawing 21 . 
[Description of Notations] 

1 PDLC, 2 Transparent Electrode, 3 Glass Substrate, 4 Body Light, 5 Playback light, 6 macromolecule field, 7 A liquid crystal field, 8 
NEMATEKKU liquid crystal molecule, 11 A power source, 12 A polarization selectivity color switch, 13 Incidence side coupling prism, 15 
A polarization selectivity color switch drive circuit, 16a The light source, 16b An illumination-light study system, 19 A reflective mold 
space light modulation element 23 An incident light study system, 28 A space light modulation element drive circuit, 30 Outgoing 
radiation side coupling prism, 35 Transparency mold space light modulation element 
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[Drawing 1] 
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[Drawing 8] 
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[Drawing 17] 
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[Drawing 9] 
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[Drawing 15] 
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[Drawing 19] 
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[Drawing 21] 
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